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Bureau  of  Chemistry, 
WasUngton,  D.  C,  March  26,  1908. 
Sir:  I  have  the  honor  to  transmit  for  your  approval  the  resuhs 
of  the  investigations  which  have  been  made  in  this  Bureau  to  deter- 
mine the  effects  of  formaklehyde  on  digestion  and  heahh.  The  work 
is  a  continuation  of  that  reported  in  Parts  I,  II,  III,  and  lY  of  Bulletin 
84,  dealing,  respectively,  with  boric  acid  and  borax;  salicylic  acid  and 
salicylates;  sulphurous  acid  and  sulphites,  and  benzoic  acid  and 
benzoates,  and  I  recommend  that  this  investigation  be  published  as 
Part  V  of  that  bulletin. 

As  in  the  previous  investigations,  the  analyses  of  the  foods  and  feces 
were  made  under  the  supervision  of  W.  D.  Bigelow,  Chief  of  the  Diyi- 
sion  of  Foods;  the  microscopic  examinations  were  conducted  by  B.  J. 
Howard,  while  the  urinalyses,  the  study  of  the  body  weight,  and  the 
conduct  of  the  food  table  were  under  the  supervision  of  F.  C.  Weber. 
Acknowledgment  is  also  due  to  the  Bureau  of  Statistics  for  the 
valuable  aid  rendered  in  calculating  and  compiling  the  analytical  data. 
Respectfully, 

Ho  W.  Wiley,  Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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INFLUENCE  OF  FOOD  PRESERVATIVES  AND  ARTI- 
FICIAL COLORS  ON  DIGESTION  AND  HEALTH. 


v.— FORMALDEHYDE, 


INTRODUCTION. 

Formaldehyde  is  one  of  those  preservatives  the  use  of  which  in 
foods  has  been  almost  universally  condemned  by  experts,  physicians, 
and  the  general  public.  Nevertheless,  as  formaldehyde  has  hereto- 
fore been  used  to  quite  an  extent  in  certain  foods,  especially  dairy 
products,  and  is  still  advertised  under  its  own  and  other  names  for 
use  in  such  products  to  a  limited  extent,  it  seemed  wise  to  include 
this  substance  in  the  plan  of  investigation. 

Formaldehyde  is  derived  from  the  first  member  of  the  alcohol 
group,  namely,  methyl  or  wood  alcohol.  Each  of  the  alcohols  has 
an  aldehyde  corresponding  thereto,  as,  for  instance,  formaldehyde 
from  methyl  alcohol,  acetaldehyde  derived  from  ethyl  alcohol,  w^hich 
is  the  ordinary  alcohol  of  commerce,  and  so  on  with  the  other  alco- 
hols. It  has  been  very  generally  believed  that  the  toxicity  of  alco- 
hols, and  they  are  more  or  less  toxic,  was  greater  as  the  series  as- 
cended— that  is,  if  methyl  or  ethyl  alcohol  is  considered  as  the  basis 
of  comparison  the  toxicity  of  the  higher  alcohols  (such  as  butyl, 
propyl,  and  amyl)  is  greater  than  that  of  methyl  or  ethyl  alcohol. 
Following  this  plan  of  classification  the  toxicity  of  methyl  alcohol 
should  be  less  than  that  of  ethyl  alcohol.  There  is  a  lack  of  exact 
experimentation  on  this  point,  but  the  evidence  which  has  lately 
been  secured  leads  to  the  conclusion  that  some  modification  of  this 
common  belief  is  necessary.  The  degree  of  toxicity  of  methyl  and 
ethyl  alcohol  in  small  amounts  is  largely  in  favor  of  the  methyl  alco- 
hol, while  if  relatively  larger  quantities  are  employed  the  methyl 
alcohol  is  far  more  toxic  than  the  ethyl  alcohol,  and,  as  a  corollary 
from  tliis,  formaldehyde  under  the  same  conditions  should  be  more 
toxic  than  acetaldehyde.  Attention  should  also  be  called  to  the  fact 
that  formaldehyde  represents  the  simplest  form  of  aldehyde  kno^vn — 
that  is,  its  chemical  constitution  shows  that  it  is  made  up  of  carbon 
and  water.  By  multiplying  the  simple  molecule,  for  instance,  by  six 
the  ordinary  formula  for  a  sugar  is  obtained.  In  other  words,  if  a 
chemist  could  start  with  six  molecules  of  formaldehyde  and  put 
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them  together  m  a  strictly  natural  way,  he  would  produce  sugar, 
which  is  a  liiglily  nutritious  food  in  respect  of  its  power  to  furnish 
heat,  energy,  and  fatty  tissue. 

Physiological  botanists  suppose  that  formaldehyde  is  the  first 
product  of  chemical  sjTithesis,  tending  to  build  up  the  cellulose,  or 
wood}^  tissue  of  plants,  and  forming  by  condensation  the  starch  and 
sugar  wliich  the  plant  contains.  Its  biological  activity  is  supposed 
by  some  physiologists  to  extend  even  further,  so  as  to  be  a  very 
important  aid  in  the  building  up  of  nitrogenous  tissues.  In  this 
connection  it  must  be  remembered  that  formaldehyde  not  only 
possesses  to  a  marked  degree  the  propert}^  of  combining  with  itself 
to  form  new  bodies,  but,  as  has  already  been  suggested,  it  unites  in  a 
very  intimate  manner  with  the  proteids.  Therefore,  when  added 
to  milk,  wliich  contains  a  very  large  proportion  of  nitrogenous 
materials,  formaldeh3^de  may  enter  into  a  chemical  combination 
with  these  substances.  To  determine  whether  any  difference  would 
be  observed  in  the  activity  of  the  preservative  under  these  condi- 
tions, the  formaldeh^^de  was  administered  immediately  after  it  was 
mixed  with  milk  and  also  after  allowing  it  to  stand  for  forty-eight 
hours  in  contact  with  the  milk.  This  length  of  time  gave  ample 
opportunity  for  the  completion  of  any  chemical  reactions  which  the 
formaldehyde  might  undergo  in  connection  with  the  protein  sub- 
stances. 

Another  point  which  was  carefully  considered  was  that  presum- 
ably, in  the  case  of  formaldeh3^de,  we  are  dealing  mth  a  substance 
universally  considered  to  be  of  a  poisonous  character,  and  for  this 
reason  much  more  care  was  necessarily  exercised  in  regulating  the 
quantity  administered  in  order  that  no  sudden  or  unexpected  toxic 
effects  might  be  produced. 

Another  fact  worthy  of  consideration  is  that  inasmuch  as  milk 
is  the  most  prone  of  all  ordinaiy  foods  to  deterioration  and  requires 
the  most  careful  treatment,  the  temptation  to  use  such  an  efficient 
presei-^-^ative  as  formaldehyde  is  proportionately  greater,  especially 
during  the  summer  months.  The  arguments  wliich  have  been 
advanced  in  favor  of  other  preservatives  in  small  quantities  should 
theoreticall}^  cany  more  weight  in  the  case  of  milk  than  of  other 
common  foods,  and  if  these  arguments  are  valid  in  any  case,  they 
would  be  especially  so  when  applied  to  dairy  products.  It  is  gener- 
ally admitted  that  there  is  no  known  preseiwative  so  eflective,  so 
readily  employed,  and  in  some  respects  so  likely  to  escape  detection, 
as  minute  quantities  of  formaldehyde,  and,  therefore,  all  the  condi- 
tions which  relate  to  its  use  desei*ve  the  greater  care  and  considera- 
tion. It  should  not  be  forgotten,  however,  that  a  supposititious 
commercial  necessity  can  not  ])o  cit(Ml  as  an  excuse  for  the  addition 
to  foods  of  substances  which  iwv  injurious. 
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In  this  connection  it  seems  not  out  of  place  to  call  attention  to  the 
fact  that  apart  from  the  injurious  effects  of  formaldehyde  itself,  its  use 
as  a  preservative  would  be  especially  inadvisable  in  milk  or  cream 
because  its  addition  in  dilute  solution  prevents  the  growth  of  acid- 
forming  bacteria,  but  has  no  effect  in  retarding  the  action  of  many 
harmful  organisms ;  in  other  words,  the  milk  is  prevented  from  becom- 
ing sour  and  thus  indicating  its  age  and  the  danger  signal  is  thus 
removed,  while  the  other  organisms  which  are  capable  of  producing 
disease  continue  to  multiply  in  the  milk  with  practically  the  same 
degree  of  rapidity  as  if  the  formaldehyde  were  not  present. 

Attention  is  again  called  to  the  proper  and  legitimate  signification 
of  the  term  ^^njurious  to  health,"  when  used  in  this  connection. 
This  phrase  does  not  signify  that  a  food  which  has  an  injurious  sub- 
stance added  to  it  must  in  every  instance  produce  notably  injurious 
effects  upon  the  consumer  immediately.  The  question  can  only 
be  logically  and  fairly  studied  by  considering  the  continued  or  cumu- 
lative effects,  nor  are  these  necessarily  of  such  a  character  as  to 
result  in  objective  symptoms.  Insidious  effects  which  are  produced 
on  the  cells  of  the  organs  or  on  their  histological  structure  are  no 
less  important;  in  fact,  they  are  more  important.  These  are  the 
injuries  which  at  first  escape  detection  and  may  go  to  irremediable 
lengths  before  any  outward  symptoms  of  their  existence  are  mani- 
fested. 

All  of  these  points  have  been  kept  in  view  in  the  consideration  of 
this  question,  but  none  of  them  has  had  any  influence  on  the  observa- 
tion and  recording  of  the  data.  As  in  all  other  cases,  tliis  part  of  the 
work  has  been  conducted  absolutely  without  reference  to  any  pre- 
conceived theory.  The  sole  endeavor  has  been  to  control  the  quan- 
tity and  quality  of  the  food,  the  nutritive  value  of  the  ration,  and 
the  course  of  life  of  the  subject,  and  to  record  the  effect  observed  on 
the  health  and  the  metabolic  processes  in  general.  This  work  has 
been  distributed  among  a  large  number  of  observers,  each  having 
control  of  a  particular  part  of  the  investigation  and  working  inde- 
pendently. In  this  case,  as  in  all  of  the  others,  it  was  not  until  the 
figures  were  collated,  tabulated,  and  studied  that  the  tendencies 
induced  by  the  preservative  were  known,  and  not  until  then  could 
any  attempt  be  made  to  determine  the  general  effects  or  to  draw 
conclusions  from  the  data. 

While  it  is  not  to  be  expected  that  the  mass  of  compiled  figures 
presented  are  absolutely  free  from  error,  the  general  effects  which 
were  produced  are  unmistakable,  and  it  is  believed  the  conclusions 
drawn  therefrom  are  deduced  on  sound  principles  of  reasoning,  and 
are  based  on  reliable  data,  the  marked  uniformity  of  the  analytical 
results  and  the  absence  of  contradiction  in  the  individual  data  being 
especially  marked  in  this  experiment. 


SERrES  IX. 

ADMINISTRATION  OF  THE  PRESERVATIVE. 
SCHEDULE  OF  ADMINISTRATION. 

This  series  of  investigations  was  begun  on  the  12th  of  November 
1904,  and  conchided  on  the  17th  of  December,  1904.  The  fore 
period  covers  ten  days  of  observation,  the  preser^^ative  period  fifteen 
days,  and  the  after  period  ten  days.  The  dates  of  the  several  sub- 
periods  are  given  in  Table  I. 

Table  I. — Dates  of  periods  and  suhperiods,  Series  IX. 


Period  and  subperiod. 


Fore  period 

First  subperiod. . . 

Second  subperiod 
Preservative  period. . , 

First  subperiod... 

Second  subperiod. 

Third  subperiod.. 
After  period 

First  subperiod. . . 

Second  subperiod. 


Date  of 
begin- 
ning. 


1904. 
Nov.  12 
...do... 
Nov.  17 
Nov.  22 
...do... 
Nov.  27 
Deo.  2 
'Dec.  S 
...do... 
Dec.   13 


Date  of 
ending. 


1904. 

Nov.  21 

Nov  16 
;  Nov.  21 

Dec.  6 
\  Nov.  26 

Dec.  1 
'  Dec.     6 

Dec.  17 
I  Dec.  12 
i  Dec.   17 


o  In  tabulating  the  results  the  data  for  December  7  are  omitted  o\ving  to  the  fact  that  the  preservative 
was  administered  onh*  on  the  morning  of  that  day,  and  it  was  then  deemed  advisable  on  account  of  the 
condition  of  the  subjects  to  begin  the  after  period. 

Table  II  shows  the  administration  of  the  formaldehyde  during  the 
preseiwative  period.  The  quantit}"  given  daily  during  the  first  pre- 
seiwative  subperiod  is  100  milligrams,  during  the  second  preservative 
subperiod  200  milligrams,  and  during  the  third  preservative  sub- 
grams  administered 


of  2, 


period  200  milligrams,   making  a   tot  a 
during  the  entire  preservative  period. 

Table  II. — Schedule  of  administration  of  preservative,  Seri4:s  IX. 


Period 

ed  date  (1904). 

Formaldehyde  added  to  milk  imme- 
diately before  taking. 

Formaldehyde  added  to  milk 
two  days"  before  taking.a 

No.l. 

No.  2.  No.  3.'No.  4.  No.  S.iNo.  6. 
1                       1            I 

No.  7. 

No.  8.!No.10.  Nell  |No.12. 

I'irst  subppriod: 

Nov.  22 

23 

Grms. 
0.J 

Orms. 
0.1 

Orms.  Orms. 
0.1  1    0.1 

A        A 
.1        .1 
.1        .1 

Orms. 
0.1 

Orms. 
0.1 

Orms. 
0.1 

Orms. 
O.l 

Orms.  Orms. 
0.1  ,    0.1 
.1  1      .1 
.1        .1 
.1         .1 
.1        .1 

Orw'^\ 
0.1 

24 

2.T 

26 

Total- 

.5 

.5 

.5  1      .5 

.5 

.5 

.5 

.5 

.5  1      .5 

n  No.  9  left  the  city  Ijofon;  the  entire  observation  wn.s  completed  and  therefore  his  data  are  omitted , 
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Table  II. — Schedule  of  administration  of  preservative,  Series  IX — Continued. 


Period  and  date  (1904). 

Formaldehyde  added  to  milk  imme- 
diately before  taking. 

Formaldehyde  added  to  milk 
two  days  before  taking. 

No.l. 

No.  2. 

No.  3. 

No.  4. 

No.  5. 

No.  6. 

No.  7. 

No.  8. 

No.10.'No.11.Ino.12 

Second  subperiod: 
Nov.  27 

Grms. 
0.2 
.2 
.2 
.2 
.2 

Grms. 
0.2 
.2 
.2 
.2 
.2 

Grms. 
0.2 
.2 
.2 
.2 
.2 

Grms. 
0.2 
.2 
.2 
.2 
.2 

Grms. 

0.2 

.2 

.2 

:1 

Grms.lGrms. 
0. 2       0. 2 
.2         .2 
.2         .2 
.2  1       .2 
.2         .2 

Grms. 
0.2 
.2 
.2 
.2 
.2 

Grms. 
0.2 
.2 
.2 
.2 
.2 

Grms. 

0.2 

.2 

.2 

.2 

Grms. 
0.2 

28 

.2 

29..       .                   

.2 

30 

9 

Dec.  1 

9                   2 

Total 

1.0 

1.0 

1.0 

1.0  1     1.0 

1.0 

1.0       1.0 

1.0  1     1.0         10 

Third  subperiod: 

Dec.  2 

2 
'.2 
.2 
.2 
.2 

.2 
.2 
.2 
!2 
.2 

.2 
!2 
.2 
.2 
.2 

.2 
2 
12 
.2 
.2 

9 

.2 
.2 

2 
'.2 
.2 
.1 
.0 

9 

1            I 
.1  J       .2          .2  1         .2 

3.. 

2 
'.2 
.2 
.2 

.0 
.0 
.0 
.0 

2 
!2 

.2 
!2 

:i 

.2 

4 

.2 

.2 

6 

.2 

Total  a. 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

.1 

.  7 

1.0          1-0 

a  On  Dec.  7  those  subjects  who  were  still  receiving  the  preservative  were  given  0.1  gram,  but  it 
was  deemed  inadvisable  to  continue  the  preservative  period  for  another  five  days,  and  the  after  period 
was  accordingly  begun  on  Dec.  8,  the  data  for  Dec.  7  being  disregarded  in  the  tabulations. 

It  will  be  noted  that  only  Nos.  6,  8,  and  10  failed  to  take  the 
scheduled  amount  of  preservative.  No.  8  received  the  smallest 
amount,  taking  onl}^  0.1  gram  on  the  first  dav  of  the  last  subperiod 
and  none  thereafter,  while  Nos.  6  and  10  took  only  0.1  gram  on  the 
next  to  the  last  day  of  the  preservative  period  and  none  on  the  last 
day,  making  a  total  for  the  subperiod  of  0.7  gram. 

METHOD  OF  ADMINISTRATION. 

An  acjueous  solution  of  formaldehyde  was  administered  in  milk. 
The  strength  of  a  stock  solution  was  determined  from  time  to  time 
and  the  proper  volume  to  secure  the  amount  required  by  the  schedule 
was  added  to  the  milk  taken  by  the  subjects.  On  account  of  the 
liquid  nature  of  this  substance  it  was  not  possible  to  administer  it  in 
any  better  way.  The  quantity  added  in  the  first  subperiod  was  not 
sufficient  to  impart  any  taste  to  the  milk,  but  in  the  larger  quantities 
a  slightly  disagreeable  taste  was  noticeable.  In  the  case  of  half  of 
the  men  (Xos.  1  to  6)  the  preservative  was  added  to  the  milk  imme- 
diately before  it  was  drunk;  and  in  order  that  ample  time  might  be 
given  for  any  chemical  union  winch  nnglit  take  place  between  the 
formaldehyde  and  the  protein  constituents  of  the  milk,  that  admin- 
istered to  Xos.  7  to  12  was  added  to  the  milk  two  days  before  con- 
sumption. 

DAILY  MEDICAL  AND  CLINICAL  NOTES. 


All  the  men  who  became  members  of  the  table  for  testing  the 
effects  of  formaldehyde  on  health  and  digestion  were  carefidh^  exam- 
ined before  the  beginning  of  the  experiment,  as  in  previous  cases. 
The  medical  history  of  each  man  was  ascertained,  no  one  being  ad- 
mitted who  was  not  free  from  organic  disease  or  who  had  suffered 
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from  serious  illness  of  any  kind  within  a  year  or  two,  who  w^as  pre- 
(hsposed  to  an}^  hereditaiy  malady,  or  who  exhibited  any  feebleness 
of  constitution  wliich  would  make  him  an  easy  victim  to  disease. 
The  usual  daily  examinations  were  made  of  each  man,  the  temper- 
ature, pulse,  and  bod}^  weight  being  recorded.  When  any  variation 
from  the  normal  was  noticed,  the  obsei-vation  was  checked  by  an 
attendant,  who  was  always  present  and  supervised  the  securing  of 
the  data  for  the  clirdcal  and  medical  history";  and  any  symptoms 
reported  were  carefull}^  considered,  to  determine  how  far  such  dis- 
orders might  be  attributed  to  the  use  of  the  presei^ative. 

INDIVIDUAL  DATA. 

No.  1. 

At  the  beginning  of  the  fore  period  Xo.  1  was  normal  in  all  respects. 
The  temperature  was  slightly  below  the  average,  wliile  the  average 
pulsation  was  70  beats  per  minute.  Xo.  1  passed  through  the  fore 
period  without  am^  notable  variation  from  the  normal.  On  Novem- 
ber 18  the  temperature  was  slightly  higher,  namely,  98.6°,  but  fell 
the  next  day.  On  Xovember  22,  the  first  day  of  the  preservative 
period,  the  temperature  of  Xo.  1  was  98.3°  and  his  pulse  68  beats 
per  minute.  On  the  next  day  the  temperature  was  slightly  increased, 
namely,  98.6°.  On  the  24th  he  developed  symptoms  of  headache, 
which,  however,  were  not  veiy  severe  and  passed  away  the  next  day. 
The  temperature  was  a  little  below  the  normal,  falling  one  day  to  98° 
and  on  another  to  98.1°.  On  Xovember  27  the  temperature  was  only 
97.9°.  During  the  night  of  the  29th  he  was  unable  to  sleep,  and  was 
restless,  and  this  restlessness  increased  the  next  day,  accompanied  with 
a  marked  thirst.  On  the  3d  of  December  a  troublesome  rash  was 
developed  over  almost  the  whole  of  the  chest,  and  the  inability  to 
sleep  continued.  The  rash  and  the  sleeplessness  continued  through 
December  4,  and  on  the  next  day  headache  and  soreness  in  the  region 
of  the  abdomen  were  reported  in  addition  to  the  other  symptoms. 
On  December  6  and  through  the  first  day  of  the  after  period  these 
symptoms  continued  and  the  soreness  in  the  region  of  the  alxlomen 
increased.  On  the  second  day  and  for  the  remainder  of  the  after 
period,  however,  the  unfavora])le  symptoms  disappeared  and  the  sub- 
ject regained  his  usual  state  of  lu^alth.  Tlie  most  pronounced  efiect 
of  the  preser\^ative  on  Xo.  1  was  the  development  of  the  rash  upon 
the  chest,  soreness  in  the  al^douKMi.  heachiche,  restlessness,  and  ina- 
bility to  sleep. 

Xo.  2. 

Xo.  2  l)egan  the  experiment  in  a  perfectly  normal  condition  and 
developed  no  unfavorable  symptoms  of  any  kind  during  the  fore 
pericxl.     He  entered  the  presen^ative  period  in  a  normal  state  and  no 
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symptoms  of  an}^  kind  were  developed,  except  a  decrease  in  temper- 
ature, until  December  4,  when  a  general  feeling  of  malaise  was  re- 
ported. On  December  5  a  severe  headache  developed,  with  tender- 
ness in  the  region  of  the  liver,  and  constipation.  A  condition  resem- 
bling incipient  vertigo  developed  after  breakfast  on  this  day,  lasting 
for  about  two  hours.  On  the  following  day,  however,  these  symp- 
toms had  disappeared  and  no  further  discomfort  was  experienced 
until  December  8,  the  first  day  of  the  after  period,  when  nausea  and 
a  slight  headache  were  noted,  the  tenderness  in  the  region  of  the  liver 
continuing  for  several  days  after  the  close  of  the  preservative  period. 
On  December  13  the  symptoms  of  vertigo  or  dizziness  and  nausea 
recurred,  but  were  of  short  duration.  This  fact  would  not  necessarily 
indicate  that  the  preservative  was  the  cause  of  the  disturbance, 
although  it  may  have  had  some  connection  mth  their  recurrence, 
since  No.  2  was  not  subject  to  such  attacks.  The  data  as  a  whole, 
however,  indicate  that  little  or  no  effect  is  produced  in  the  case*  of 
No.  2  by  the  administration  of  the  formaldehyde. 

No.  3. 

No.  3  entered  the  fore  period  in  an  excellent  state  of  health  with 
temperature,  pulse,  and  all  the  other  functions  of  the  body  normal. 
No  symptoms  of  a  disturbing  character  were  reported  during  the  fore 
period,  although  the  average  temperature  was  slightly  subnormal 
tliroughout  the  observation.  No  symptoms  of  an  unfavorable  nature 
were  developed  until  the  first  day  of  the  third  preservative  subperiod, 
when  pain  in  the  lumbar  region  andgToin  was  reported,  wliich  lasted 
throughout  the  day.  On  the  follomng  day,  December  3,  the  subject 
was  nauseated  for  about  an  hour  after  breakfast  and  felt  again  a  dull 
pain  in  the  groin.  On  December  4  pain  in  the  abdomen  and  back, 
and  restlessness,  accompanied  mth  inabihty  to  sleep,  were  reported. 
At  about  9  o'clock  of  tliis  day  the  subject  suffered  from  an  attack  of 
nausea,  and  the  pains  in  the  abdomen  and  the  sleeplessness,  together 
\di\\  headache,  continued  through  the  night.  On  the  next  day, 
December  6,  there  was  soreness  in  the  region  of  the  stomach,  and  in 
the  night  the  slight  nausea  and  sleeplessness  returned.  All  these 
symptoms  except  slight  soreness  in  the  region  of  the  abdomen  dis- 
appeared after  the  first  day  of  the  after  period.  This  soreness  lasted 
through  December  9,  but  from  that  time  on  the  subject  reported 
himself  in  reasonably  good  condition.  These  data  show  the  unmis- 
takable effect  of  the  formaldehyde  in  developing  sleeplessness  and  a 
feeling  of  restlessness,  soreness  in  the  abdomen,  pain  in  the  lumbar 
region  and  groin,  and  headache.  After  the  ^^dthdrawal  of  the  for- 
maldehyde these  symptoms  disappeared. 
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Xo.  4. 

Xo.  4  was  in  good  condition  when  entering  the  fore  period,  with 
normal  temperature  and  pulse,  wliich  continued  to  the  close  of  the 
period.  On  the  first  day  of  the  preservative  period  his  temperature 
registered  9S.3°  and  his  pulse  80  beats  per  minute.  Xo  unfavorable 
symptoms  were  developed,  except  a  tendency  to  a  somewhat  lower 
temperature,  until  December  4.  On  tliis  day  shglit  pains  in  the 
abdomen  accompanied  by  nausea  and  loss  of  appetite  were  reported. 
These  symptoms  practically'  disappeared  on  the  following  day,  but 
on  December  6  the  headache  returned,  attended  by  a  severe  catarrhal 
cold,  which  continued  throughout  the  next  day,  disappearing  on  the 
second  da}'  of  the  after  period.  From  tliis  time  until  the  end  of  the 
observation  the  subject  remained  in  a  normal  condition.  From  these 
data  it  is  seen  that  Xo.  4  endured  the  action  of  the  preservative  for 
a  period  of  time  ^\dthout  apparent  discomfort.  There  are  then 
developed  the  symptoms  of  nausea,  headache,  and  general  malaise. 

Xo.  o. 

Xo.  o  entered  the  fore  period  with  normal  temperature  and  a 
somewhat  accelerated  pulsation  of  84  beats.  On  the  second  da}^  he 
developed  a  slight  cold,  which,  however,  was  not  attended  by  a  rise 
in  temperature.  Tliis  cold  grew  worse,  and  on  Xovember  14  it  was 
accompanied  by  headache  and  the  temperature  of  the  subject  had 
risen  to  100°,  wliile  the  pulse  was  104  beats  per  minute.  On  the  next 
day  the  headache  had  disappeared,  but  the  cold  still  continued  and 
the  subject  was  given  18  grains  of  quinine  A\dtliin  twenty-four  hours. 
In  consequence  his  condition  on  the  next  day  was  improved,  the 
temperature  being  normal.  Again  18  grains  were  administered. 
Only  a  slight  cough  remained,  and  on  the  17th  he  was  entirely  normal 
again,  vdt\\  no  unfavorable  conditions  for  the  rest  of  the  fore  period. 
At  the  beginning  of  the  preservative  period  the  temperature  and  pulse 
of  Xo.  5  were  normal,  and  except  for  a  slight  decrease  in  temperature 
lie  continued  in  excellent  condition  until  Xovember  29.  At  tliis  time 
ho  reported  pains  in  the  back,  in  the  region  of  the  kidneys.  These, 
however,  passed  away  the  next  day  and  no  unfavorable  symptoms 
appeared  initil  December  4,  when  he  suffered  pain  in  the  stomach 
during  the  night.  On  December  6  the  pains  in  the  back  recurred, 
especially  around  the  Iddneys,  with  lieadache  during  the  afternoon. 
The  pains  in  the  stomach  returned  on  December  7;  nevertheless  the 
subject  c()nq)lained  of  being  hungry.  lie  entered  the  after  period 
with  norninl  temperature  but  with  somewhat  accelerated  pulse.  All 
unfavorabh^  symptoms  disappeared  inunediately  on  entering  the  after 
period  until  Dcvembcr  !_?.  wlicii  llic  subject  complained  of  feeling 
weak  and  ill.  The  rcniaindcr  of  the  after  period,  however,  passed 
without  further  unfavorable  synii)toins.     The   data  in  the  case  of 
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No.  5  show  a  remarkable  toleration  of  the  formaldehyde  administered 
until  toward  the  end  of  the  preservative  period,  when  pain  in  the 
stomach,  the  back,  and  the  head  were  developed. 

No.  6. 

No.  6  began  the  fore  period  in  a  normal  state  in  every  particular, 
which  condition  continued  until  November  19,  when  a  slight  cold 
developed  and  liis  temperature  rose  to  99.4°.  On  November  20  the 
temperature  was  still  high,  registering  100.5°,  pulse  100  beats  per 
minute.  The  temperature  on  the  follo^\dng  day  was  1°  above  normal 
and  6  grains  of  quinine  were  administered.  On  November  22  the 
febrile  disturbance  and  the  rapid  pulse  had  disappeared  and  no  effects 
of  the  cold  remained.  This  normal  condition  continued  during  the 
preservative  period  until  November  29.  During  dinner  on  that  day 
No.  6  was  seized  with,  severe  cramps  in  the  stomach.  Three  attacks 
occurred  ^nthin  an  hour,  but  there  was  no  disturbance  either  of 
temperature  or  of  appetite.  On  December  1  the  subject  complained 
of  dr}Tiess  in  the  mouth  and  thirst,  and  on  December  3  a  dull  headache 
lasting  for  several  hours  was  reported.  Soreness  in  the  region  of  the 
stomach  was  developed  on  December  4,  ^\dth  a  feeling  of  uneasiness 
wliich  lasted  the  whole  day.  This  soreness  had  increased  greatly  by 
the  next  day  and  a  very  severe  headache  had  developed,  so  that  it 
was  deemed  ad^asable  to  discontinue  the  administration  of  the  pre- 
servative. On  December  6  the  rapidity  of  the  heart  action  was  noted. 
There  was  still  soreness  in  the  region  of  the  stomach,  but  to  a  less 
degree,  and  in  the  evening  a  feeling  of  nausea  was  reported.  On 
December  7,  the  second  day  after  the  cessation  of  the  administration 
of  the  preservative  for  this  subject,  there  w^as  still  a  trace  of  soreness 
left  in  the  stomach,  and  on  the  tliird  day  a  shght  headache.  During 
the  next  two  days  the  unfavorable  symptoms  disappeared,  but  on 
December  10  the  soreness  in  the  region  of  the  stomach  returned.  On 
the  two  following  days  a  dull  headache  was  reported,  wliich  disap- 
peared for  a  day  and  recurred  again  on  December  14.  On  the  16th 
slight  indigestion  was  experienced  and  on  the  17th  a  headache  lasting 
all  day  was  recorded.  This  subject  was  not  entirely  restored  to  normal 
condition  at  the  close  of  the  after  period.  A  general  survey  of  the  data 
of  No.  6  shows  the  development  in  the  latter  part  of  the  preservative 
period  of  abdominal  soreness,  nausea,  and  general  malaise  attended 
with  headache;  and  these  symptoms  continued,  though  ^\dth  decreas- 
ing intensity,  throughout  the  after  period. 

Xo.  7. 

No.  7  entered  the  fore  period  in  normal  condition  as  to  tempera- 
ture, pulse,  and  the  general  fimctions  of  the  body.  There  was  no 
disturbance  of  tliis  state  during  the  whole  of  the  fore  period,  and 
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until  the  third  day  of  the  preservative  period,  when  a  feehng  of 
nausea  deveh)ped  at  about  7  p.  m.  which  histed  two  or  three  hours 
and  was  accompanied  by  a  dry  feehng  in  the  mouth  and  tlu-oat. 
These  symptoms  passed  away  on  the  foDowing  day  and  did  no 
recur  again  until  November  27,  when  a  burning  sensation  in  th 
throat  was  reported  on  drinking  the  milk  which  contained  the  foi 
maldehyde.  On  November  30  a  rash  appeared  on  the  back  and  oi. 
the  inside  of  the  thighs,  attended  by  considerable  itching.  Thit 
rash  was  similar  in  character  to  that  developed  in  the  case  of  No.  1, 
except  as  to  location,  and  continued  during  the  following  days,  being 
very  irritating  on  the  5th,  especially  after  going  to  bed.  On  Decem- 
ber 6  pains  were  developed  in  the  region  of  the  stomach,  lasting 
throughout  the  evening.  On  the  second  day  of  the  after  period  the 
rash  began  to  decrease,  but  on  December  13  the  lower  part  of  the 
thigh  was  still  much  irritated.  On  December  15,  while  the  rash  still 
persisted,  the  irritation  had  almost  ceased  and  on  the  last  day  of  the 
after  period  the  rash  had  practically  disappeared.  These  data  show 
the  irritating  effect  of  the  formaldehyde  in  the  last  part  of  the  pre- 
servative period,  and  especially  do  they  indicate  the  tendency  of  the 
preservative  to  develop  a  rash  upon  the  body,  which  in  the  case  of 
No.  7  was  extremely  persistent. 

No.  8. 

No.  8  entered  upon  the  fore  period  in  a  normal  condition  as  to 
pulse,  temperature,  and  general  bodily  fimctions,  which  condition 
continued  without  change  during  the  whole  of  the  fore  period.  On 
the  second  day  of  the  preservative  period,  a  slight  soreness  of  the 
throat  with  a  dry  and  parched  feeling  of  the  fauces  is  recorded, 
and  these  sensations  continued  on  the  followins:  dav.  Durin^r  the 
night  of  November  24,  No.  8  was  seized  with  severe  pains  in  the 
lumbar  region  which  disappeared  on  the  following  day  but  his  throat 
was  still  sore  and  dry.  Normal  conditions  appear  to  have  been 
reestablished  on  November  26,  but  on  the  27th  there  was  a  feel- 
ing of  fulhiess  in  the  head  and  the  throat  was  again  sore  and  dry. 
These  syin])toms  were  less  marked  on  the  following  day;  but  on 
November  30  they  returned  with  more  force  and  a  rash  developed 
on  the  outer  side  of  the  thighs.  The  subject  was  restless  during  the 
night,  unable  to  sleep,  and  found  diflicully  during  the  day  in  ccm- 
centrating  his  mind  upon  study.  The  ])ains  experienced  are  described 
as  being  of  a  dull  character  and  acc()m])anied  by  a  feeling  of  fullness  in 
the  head.  After  eating,  very  severe  pains  deA'elo])e(l  in  the  a])d()men 
wliich,  h()\\(>V('r,  lasted  for  only  a  (|uartcr  of  an  hour.  On  Decembei' 
2,  though  only  half  the  amount  of  j)reservative  scheduled  was  taken 
(i.  e.,  0.1  gram),  there  was  sc^'ere  nausea  after  breakfast,  the  aj)i)e- 
tite  (n.sni)])('ar('(l,  and  at   luncheon  lime  llie  subject  could  not  eat  at 
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all.  Thirst  with  continued  headache  was  experienced  all  day  and 
^  there  was  more  or  less  rash  on  the  arms  as  well  as  on  the  legs.  The 
•  administration  of  the  preservative  was  discontinued  on  December  3 
^but  nausea  was  nevertheless  developed  after  breakfast  and  lasted  for 
^ia,bout  one  hour  and  a  half,  being  attended  with  considerable  vomit- 
■'ing.  The  condition  of  No.  8  was  becoming  abnormal  and  his  fur- 
-  ther  participation  in  the  experiment  was  abandoned.  Later  he  under- 
'  went  a  successful  operation  for  appendicitis  at  a  local  hospital.  The 
data  for  this  subject  are  accordingly  excluded  from  the  sunmiaries, 
his  individual  data  being  submitted  as  a  matter  of  record. 

No.  9. 

The  data  for  No.  9  are  omitted,  as  he  left  the  cit}^  before  the  period 
of  observation  was  completed,  and  they  are  therefore  of  no  value. 

No.  10. 

No.  10  entered  the  fore  period  with  normal  temperature  and  pulse 
and  with  no  e^adent  disturbance  of  any  of  the  fimctions  of  the  body. 
There  was  no  change  in  this  condition  during  the  entire  fore  period. 
The  temperature  on  November  22  was  98.3°  and  the  pulse  67.  This 
normal  condition  continued  through  the  first  and  second  subperiods 
of  the  preservative  period,  and  not  until  December  3  did  the  subject 
report  any  abnormal  symptoms.  On  that  day  severe  pains  of  the 
character  of  neuralgia  developed  in  his  face,  which  continued  on  the 
4th  and  became  so  severe  on  the  5th  that  No.  10  was  compelled  to 
go  to  bed  during  the  latter  part  of  the  day.  On  the  6th  he  returned 
to  the  table  feeling  generally  ill,  with  temperature  slightly  above 
normal,  severe  headache,  pains  in  the  back,  soreness  in  the  stomach, 
and  nausea.  Nine  grains  of  quinine  were  administered  during  the 
day.  On  the  7th  the  symptoms  had  somewhat  improved,  but  the 
temperature  was  still  slightly  above  normal  at  the  beginning  of  the 
after  period.  The  unfavorable  symptoms,  however,  soon  disappeared 
and  normal  conditions  had  returned  by  the  middle  of  the  after  period 
which  were  maintained  to  the  end  of  the  observation.  The  data  in 
this  case  show  a  fair  tolerance  of  the  administration  of  formaldehyde 
luitil  toward  the  end  of  the  preservative  period,  when  a  sudden  ill- 
ness occurred  and  the  symptoms  which  have  been  noted  in  the  other 
cases — ^headache,  soreness  in  the  stomach,  nausea,  and  general 
malaise — were  developed  in  a  liigh  degree.  These  symptoms,  how- 
ever, passed  away  rapidly  after  the  withdrawal  of  the  formaldehyde. 

No.  11. 

The  functions  of  the  body  were  entirely  normal  in  the  case  of  No. 
11  at  the  beginning  of  the  observation,  the  temperature  being  98.3° 
and  the  pulse  74.     These  normal  conditions  continued  without  any 
45429— Bull  84,  pt  v— OS 2 
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notable  change,  except  slight  variations  in  temperature  and  pulse, 
throughout  the  whole  of  the  fore  period.  On  November  22,  No.  11 
entered  the  preservative  period  with  a  temperature  of  98.6°  and  a 
pulse  of  82.  All  of  the  other  functions  of  the  body  were  as  before. 
No  disturbance  of  any  kind,  except  a  slight  decrease  in  temperature, 
were  noticed  in  the  case  of  No.  11  until  November  29,  when  cliilly 
sensations  in  the  lower  extremities  are  recorded.  On  the  next  day 
itching  of  the  skin  developed  in  addition  to  the  cliilly  sensations  and 
a  sore  throat  is  recorded.  The  temperature  was  normal  but  the 
pulse  was  slightly  accelerated.  On  December  1  the  subject  felt  a 
bummg  sensation  on  the  chest  and  about  the  knees.  The  tempera- 
ture was  normal,  but  at  4.30  p.  m.  a  severe  dull  and  heavy  pain  in 
the  region  of  the  heart  developed.  There  was  also  a  slight  disturb- 
ance of  the  digestion,  with  belching.  On  the  following  day  it  was 
difficult  for  the  subject  to  eat  breakfast  and  he  had  no  appetite  at 
all  for  dinner.  There  was  slight  nausea,  also  pain,  and  the  itching 
sensation  much  like  that  reported  in  the  other  cases,  but  without 
marked  development  of  coloration.  There  seemed  to  be  distinct 
effects  produced  upon  the  heart  by  the  administration  of  the  preserva- 
tive. The  temperature  was  below  normal  and  the  itching  and  burn- 
ing about  the  body  continued  during  December  3,  also  the  sensa- 
tion of  chilliness  in  the  lower  extremities.  On  December  4  the  itching 
became  more  pronounced,  especially  after  eating,  the  sensation  of 
cold  continued,  and  on  the  follomng  day  a  burning  in  the  throat  and 
a  dull  headache  were  added  to  the  other  symptoms.  The  itching 
and  burning  continued  on  December  6,  although  coloration  had  dis- 
appeared, and  the  headache  also  persisted.  No.  11  entered  upon 
the  after  period  with  temperature  and  pulse  normal  but  with  con- 
tinued itching  and  burning  of  the  skhi,  though  these  symptoms  were 
not  so  well  marked  on  the  first  day  of  the  after  period  as  on  the  last 
day  of  the  preservative  period.  On  the  second  day  the  sensation  of 
cold  in  the  lower  extremities  had  almost  disappeared  and  the  burning 
and  itcliing,  the  symptoms  of  rash,  were  much  less  pronounced,  and 
on  December  9  they  had  practically  ceased,  although  the  subject 
reported  a  slight  itching  sensation  about  the  hips.  By  December 
1 1  there  was  no  trace  of  the  symptoms  of  rash  left,  although  slight 
indigestion  with  fermentation  and  belching  was  reported  on  this 
day.  The  normal  condition  was  restored  on  December  13  and  no 
further  symptoms  were  developed  except  that,  on  the  last  day,  No. 
1 1  became  nauseated  after  eating  the  oysters  of  the  diet,  and  this 
nausea  was  rep(*ate(l  to  some  extent  on  the  following  day.  These 
(lata  show  a  mnil\C(l  drvelopment  of  the  itching  and  burning  of  the 
skill,  more  severe  than  in  ihe  oIIhm'  two  cases,  although  the  coloration 
was  not  so  pronounced. 
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No.  12. 

No.  12  was  in  excellent  physical  condition  at  the  beginning  of  the 
fore  period,  with  temperature,  pulse,  and  all  the  other  functions  of 
the  body  normal.  This  condition  continued  until  early  in  the  pre- 
servative period,  when  there  appeared  to  be  a  slight  depression  of 
temperature.  No  symptoms  of  diagnostic  value,  however,  were 
recorded  until  December  1,  when  marked  pain  in  the  intestines  \vas 
experienced  after  dinner  and  continued  till  about  midnight.  On 
the  tliird  day  thereafter,  December  5,  they  recurred  with  greater 
intensity.  Severe  cramps  in  the  stomach  continued  from  3.30  p.  m. 
until  midnight,  especially  on  the  right  side  of  the  stomach,  and  neu- 
ralgic pains  developed  in  the  face  and  head.  On  December  6  pains 
were  experienced  throughout  the  abdominal  region,  and  on  the  next 
day,  which  was  the  beginning  of  the  after  period,  the  subject  suf- 
fered from  pain  in  the  region  of  the  kidne^^s.  Restlessness,  insomnia, 
and  an  itching  sensation  in  the  legs  were  recorded  for  the  night  of 
December  8,  but  these  symptoms  disappeared  on  the  following  day, 
and  from  this  time  until  the  end  of  the  observation  the  subject  was 
entirely  normal.  The  data  in  this  case  show  a  considerable  disturb- 
ance developed  by  the  administration  of  the  formaldehyde  in  the 
latter  part  of  the  preservative  period  manifested  chiefly  by  abdominal 
pain,  and  during  the  after  period  as  an  itching  sensation  of  the  skin, 
recalling  the  itching  sensation  and  rash  experienced  by  the  three 
other  subjects  during  the  administration  of  the  formaldehyde. 

DISCUSSION  OF  TEMPERATURE  CHART. 

The  variations  of  temperature  are  a  matter  of  special  importance 
in  tliis  case  inasmuch  as  there  appears  to  be  a  tendency  on  the  part 
of  the  preservative  to  depress  the  temperature  of  the  body.  This 
is  showTi  in  figs.  1  and  2,  in  which  the  variations  in  temperature  from 
day  to  day  are  recorded  for  the  three  periods  and  also  the  average 
temperature  for  each  period,  represented  as  a  straight  line,  in  order 
to  secure  a  better  comparison.  Though  the  average  decrease  is  slight, 
the  effect  indicated  is  of  interest  and  the  problem  presented  will  be 
further  studied. 

In  the  case  of  Nos.  1  and  3  only  is  there  a  slight  increase  in  tem- 
perature in  the  preservative  and  after  periods,  while  No.  11  shows 
no  change  throughout,  and  No.  10  no  decrease  until  the  after  period. 
Nos.  2,  4,  5,  6,  7,  and  12  show  a  decrease  in  temperature  in  the 
preservative  period,  and  in  the  cases  of  Nos.  6,  7,  and  10  the  decrease 
is  augmented  in  the  after  period.  The  summary  for  Nos.  1  to  6 
shows  an  average  decrease  in  temperature  of  0.3°  in  the  preservative 
period  and  an  increase  of  0.1°  in  the  after  period  over  the  preserva- 
tive period.     The  summary  for  Nos.  7,  10,  11,  and  12  shows  a  de- 
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crease  of  0.1°  in  the  preservative  period  and  a  further  decrease  of 
0.2°  in  the  after  period,  the  general  summary  for  all  the  individuals 
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Fig.  2.— Daily  and  average  temperature  record  for  Series  IX,  Nos.  7  to  12,  excluding  Nos.  8  and  9, 
and  summary,  together  with  the  general  summary  for  the  entire  series. 

giving  a  decrease  of  0.2°  in  the  preservative  period  and  no  further 
change  in  the  after  period. 
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CONCLUSIONS. 

A  oreneral  survey  of  the  medical  and  clinical  history  shows  that  for 
about  eight  or  ten  days  no  abnormal  symptoms  of  note  were  produced 
by  the  administration  of  formaldehyde.  During  the  third  pre- 
servatiye  subperiod,  howeyer,  pain  in  the  stomach  and  intestines, 
often  attended  by  cramps  and  sometmies  by  nausea  and  vomiting, 
occurred  in  all  but  two  cases.  In  four  cases  out  of  eleven  there 
appeared  a  well-marked  rash  on  the  chest  and  thighs,  attended  by 
itching  and  great  discomfort.  In  a  fifth  case  slight  symptoms  of 
this  nature  are  recorded.  The  general  symptoms,  therefore,  are 
headache  and  abdominal  pains,  while  the  tendency  to  lower  the  tem- 
perature is  a  minor  symptom,  and  the  development  of  a  rash,  though 
marked,  occurs  in  only  about  half  of  the  cases. 

BODY  WEIGHTS. 
VARIATIONS  IN  BODY  WEIGHTS. 

Charts  have  been  constructed  (figs.  3  and  4)  in  which  the  daily 
variations  of  weight  are  recorded  for  each  individual,  the  mean 
weight  for  each  period  being  indicated  by  a  straight  line  for  the 
easier  comparison  of  the  effect  produced  in  the  three  periods. 
Summaries  for  the  men  receiving  the  preservative  under  the  same 
conditions  are  also  given  and  a  general  summary  for  the  entire  series. 

In  the  case  of  No.  1,  it  is  seen  that  there  is  practically  no  change  in 
the  weight  of  the  body  throughout  the  observation,  the  total 
increase  being  negligible,  i.  e.,  0.23  kilogram,  or  about  one-half 
pound  during  a  period  of  five  weeks.  The  data  for  Xo.  2  show  a 
very  slight  decrease  in  weight  during  the  preservative  period,  and 
this  decrease  is  repeated  in  the  after  period.  The  total  decrease 
amounts  to  about  1  kilogram. 

In  the  case  of  Xo.  3  there  is  again  a  decrease  in  weight  of  about 
half  a  kilogram  during  the  preservative  period,  with  practically  no 
further  change,  as  compared  with  the  average,  in  the  after  period, 
the  total  average  decrease  in  weight  amounting  to  only  0.66  kilo- 
gram. The  data  for  Xo.  4  show  a  negligible  decrease  in  weight  dur- 
ing the  preservative  period,  there  being  practically  no  change.  In 
the  case  of  Xo.  5  there  is  a  very  slight  increase  in  weight  during  the 
j)reservative  ])eri()d  (0.18  kilogram),  and  this  increase  is  repeated 
(hiring  tlio  aftcM-  ])cri()d,  tlu*  entire*  average  gain  amounting  only  to 
0.2!)  kilogram. 

Ill  \]\v  case  of  No.  (i  tliere  is  a  slight  decrease  in  weight  during  the 
])reservative  ])erio(l  of  0.58  kilogram,  which  is  practically  restored 
during  the  after  ])eriod,  The  data  for  Xo.  7  show  marked  daily 
variations  in  weight  (hiring  the*  |)reservative  period,  thje  average 
loss  Ix'ing  only  0.17  kilogram,  while  a  decidfMl  loss  of  weight  takes 


FORMALDEHYDE. 


1311 


NOVEMBER 


DECEMBER 


5S 


57 


70 


^cx,!5^vc,^K50)^^f^j5^ir,c^N^o,^^^^^^^^^^^cvjr5^5^^K 


^ 

N9  1 

1    1    1 

"^ 

n 

^ 

^ 

tr 

r? 

IL 

-»« 

T" 

— 

■-T 

z 

\ 

p 

^ 

R 

/ 

^ 

^ 

^ 

^ 

/^ 

** 

\ 

^ 

=■ 

■= 

T- 

^ 

r 

s 

^ 

r. 

r 

vJ?2 

^               _j 

A 

1 

:--7-^" 

r:, 

/"^ 

1 

"=^^ 

s/ 

Vn, 

>N/^ 

^i..-.--^ 

. 

\      ^ 

•    -  .»  \ 

68- 


67 


70 


69 
72 


v~:\ 


N?3 


T 


"KT 


I 


^7 


z:-^ 


N9  4                                                          1 

/_^/^^,    r^   /^=:,, ZL--^   .^^ 

55 

N 

9 

5 

\ 

/ 

^ 

^ 

- 

- 

\ 

y 

V 

J, 

\ 

y 



/ 

V 

!^ 

^ 

^ 

\ 

R4. 

Q 

^ 

/ 

^ 

^ 

■ 

s 

Q 

■n 

— 

^ 

A 

bU 

^ 

^ 

-- 

^ 

^- 

-t' 

y> 

N 

9 

6 

n 

"1 

'=SQ 

"^ 

r 

N 

V 

^ 

:::s 

-> 

\ 

/ 

— 

'^ 

^ 

^ 

^ 

L 

1 

_J 

^ 

" 

" 

" 

~ 

" 

^ 

■" 

^ 

J^ 

6*1 

1     1     1     1    1     1 
FORMALDEHY 

SUMMARV  Nos    |_6  1    |     1    | 

DE  PLACED  IN  MILK  IMMEDIATELY, BER 

1 

DRE 

1 1 1 

jTAKINS 

— 1 

6c^ 

_ 

_ 

_ 

_ 

n 

_ 

FORE  PERIOD  PRESERVATIVE  PERIOD  AFTER  PERIOD 

(o/^/LY^  [VE/GHT 


LEGEND 


Jo. 


>=rV£7J?^<af"  iVE/SHT* 


Fig's.— Daily  and  average  body  weights  for  Series  IX,  Nos.  1  to  G,  and  summary. 


1312  IXFLUENCE   OF   FOOD   PRESERVATIVES   ON   HEALTH. 


NOVEMBER 


DECEMBER 


/^^£^!55i0i5f:55^fvi(^(^aS^al^a§-cM'o^io^ct)0^5^J^!5^!^^ 


""A 

''^^7"""— ^?N^— r— 

-^ 

.. ITS 

64- 


63 


62 


61 


\                                                 N9I0 

-^'^'U~t^^^^-^^ 

^7  ^^ 

P^-       -- 

-  -f-     V    -  ^"v^ 

58 

- 

r- 

^J 

o 

1 

p 

r-] 

U^ 

r-i 

D 

L^ 

^A 

- 

7^ 

^^ 

^ 

r 

^ 

7^ 

> 

vj 

^ 

J 

• 

57 

-^ 

/ 

^ 

\ 

/ 

'S 

■""" 

"^ 

RR 

/ 

" 

^ 

^ 

~ 

^ 

" 

68 


67 


66 


63 


62 
64- 

63 


^ 

^ 

^ 

I\ 

— 

W 

\ 

\ 

/ 

N 

? 

12 

' 

'    ' 

r 

f 

V    1 

\ 

/ 

-^ 

^L 

\ 

r 

^ 



l/ 

\ 

^ 

X 

\ 

s 

./ 

S. 

^ 

*T 

v^ 

^ 

FOpN 

1      1 
flALQEH 

n 

HY 

DE 

^ 

^ 

LAC|EC 

)  1 

7 
o 

lO,  II,  1 

DAVS.BEF 

2 

"O 

R 

n 

1 

TAK 

ING 

.. 

s 

J 

^ 

S/1 

A 

R 

Y 

E 

:n 

T 

F 

E 

< 

dE 

IF 

;i 

re 

> 

U 

=: 

■" 

■" 

^ 

^ 

"■ 

FORE  F>ERIOD                PRESERVATIVE  PERIOD                 AFTER  PERIOD 
'^D^/LV  WET/GHT ■■~~-.^_ _ 


LEGEND 


\^\^Erf?/^^eE:  wE'/GHTy 


Fig.  4.— Daily  and  average  body  weights  for  Series  IX,  Nos.  7  to  12,  oxckiding  Nos.  ,s  and  (t,  and 
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place  during  the  after  period,  amounting  to  1.15  kilograms,  as  com- 
pared with  the  preservative  period. 

The  data  for  No.  8  are  not  charted,  as  the  subject  was  obliged  to 
withdraw  from  the  experiment  by  reason  of  illness  at  the  beginning 
of  the  third  preservative  subperiod;  notwithstanding  this  an  aver- 
age gain  of  weight,  amounting  to  1.12  kilograms  is  recorded  for  the 
preservative   period. 

The  data  for  No.  9  are  not  charted,  as  he  left  the  city  before  the 
conclusion  of  the  experiment.  No.  10  shows  a  decrease  in  weight 
during  the  preservative  period  of  half  a  kilogram,  and  this  decrease 
is  increased  during  the  after  period,  the  total  average  loss  amount- 
ing to  1.32  kilograms. 

No.  11  shows  a  marked  increase  of  weight  in  the  preservative 
period  (almost  1  kilogram)  and  another  increase  of  nearly  half  a 
kilogram  in  the  after  period.  No.  12,  on  the  other  hand,  shows  a 
decrease  of  about  half  a  kilogram  in  the  preservative  period  and  a 
still  further  decrease  of  0.61  kilogram  in  the  after  period. 

Though  the  individual  data  vary,  some  increasing  and  others 
decreasing  in  weight,  the  average  weight  for  Nos.  1  to  6  for  the 
three  periods  shows  a  slight  decrease,  amounting  onl}^  to  0.23  kilo- 
gram during  the  preservative  period,  while  there  is  practically  no 
further  change  in  the  after  period.  These  data  are  for  the  subjects 
to  whom  the  formaldehyde  was  given  immediately  after  mixing  it 
with  the  milk. 

In  the  general  summary  for  Nos.  7,  10,  11,  and  12  (who  took 
milk  which  had  been  preserved  with  formaldehyde  for  two  days), 
the  average  weights  show  a  decrease  during  the  preservative  period 
so  slight  as  to  be  practically  negligible,  while  a  decrease  occurs 
in  the  after  period  amounting  to  half  a  kilogram.  The  general 
average  of  Nos.  1  to  12,  inclusive  (excepting  Nos.  8  and  9),  shows 
a  slight  progressive  loss  of  weight  in  the  preservative  and  after 
periods.  The  graphic  chart,  therefore,  indicates  a  tendency  on  the 
part  of  the  preservative,  whether  administered  fresh  or  used  after 
standing  in  contact  with  the  milk  for  forty-eight  hours,  to  produce 
a  slight  loss  of  weight  in  the  preservative  period,  and  this  influence 
continues  during  the  after  period. 

RATIO  OF  FOOD  WEIGHT  TO  BODY  WEIGHT. 

In  Table  III  are  given  the  weight  of  the  body,  the  actual  weight 
of  moist  and  dry  food  consumed,  and  the  latter  items  expressed  as 
percentage  of  body  weight.  Confining  the  discussion  to  the  dry 
food,  it  is  seen  in  the  case  of  No.  1  that  the  ratio  for  each  period  is 
0.92  per  cent,  and  the  absolute  quantity  of  dry  food  administered 
during  these  periods  is  also  practically  constant,  namely,  523,  525, 
and  522  grams  daily. 
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The  data  for  No.  2  show  also  an  almost  constant  ratio  (0.90) 
and  but  slight  variation  in  the  dry  food  consumed  (610,  618,  and  609 
grams  daily  for  the  three  periods,  respectively). 

Xo.  3  shows  also  an  almost  constant  ratio  of  0.92,  's\-ith  scarcely 
any  variation  in  the  quantity  of  dry  food  con^imed  (from  636  to  639 
grams  daily). 

In  the  case  of  No.  4  the  ratio  is  again  practically  constant  (about 
0.89).  The  quantity  of  dry  food  administered  increases  10  grams 
per  day  in  the  preservative  period,  and  there  is  practically  no  fur- 
ther change  in  the  after  period. 

In  the  case  of  No.  5  the  ratio  is  larger  than  in  any  of  the  preceding 
cases,  amounting  to  1.08  in  the  fore  and  preservative  periods,  and 
1.05  in  the  after  period.  The  quantity  of  dry  food  is  slightly  less 
in  the  after  period  than  in  the  preservative  period  (12  grams  daily), 
but  there  is  no  important  variation. 

The  data  for  No.  6  show  an  almost  constant  ratio  (1.02)  and  that 
the  weight  of  the  food  was  practically  the  same  in  the  fore  and  pre- 
servative periods,  but  increased  10  grams  daily  in  the  after  period. 

In  the  case  of  No.  7  the  ratio  is  practically  unchanged  throughout, 
averaging  0.94.  The  quantity  of  dry  food  administered  is  almost 
identical  in  all  the  periods  and  amounts  to  608  grams  daily  in  the 
preservative  period. 

In  the  case  of  No.  8  the  largest  ratio  indicated  in  the  series  is 
given,  namely,  1.29,  but  the  data  for  the  after  period  are  lacking,  as 
the  subject  was  so  ill  that  he  left  the  table  at  the  beginning  of  the 
third  preservative  subperiod.  The  quantity  of  dr}'  food  adminis- 
tered varies  little  between  the  two  periods  (708  and  714  grams  daily, 
respectively). 

In  the  case  of  No.  10  the  ratio  diminishes  slightly  in  the  preserva- 
tive period  and  was  increased  in  the  after  period,  the  figures  being 
0.95,  0.92,  and  0.99  for  the  three  periods,  respectively.  The  weight 
of  dry  food  diminished  26  grams  daih^  in  the  preservative  period  and 
is  increased  in  the  after  period  to  an  amount  exceeding  by  9  grams 
that  of  the  fore  period,  amounting  to  608  grams.  These  variations 
are  not  of  a  magnitude  to  be  of  great  importance. 

The  ratio  in  the  case  in  No.  11  is  practically  constant  for  the 
three  periods  (1.12),  and  the  quantity  of  dry  food  administered  is 
also  ([uite  constant,  increasing  9  grams  in  the  preservative  period 
and  amounting  to  641  grams. 

In  the  case  of  No.  12  the  ratio  is  practically  constant  for  the  tlu'ee 
periods  (0.98),  and  the  (quantity  of  dry  food  administered  varies  only 
6  grams,  amounting  to  659  grams  in  the  preservative  period. 

wSummarics  are  given  for  Nos.  1  to  6,  wlio  received  formaldelivde 
directly  after  it  was  added  to  the  milk,  and  for  Nos.  7,  10,  11,  and 
12,  who  took  milk  that  had  ])eon  preserved  f«)r  two  days;  a  general 
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summary  is  also  given.  It  will  be  noticed  in  the  summary  of  Nos.  1 
to  6  that  the  ratio  is  0.95  during  the  preservative  period  and  0.94  in 
the  fore  and  after  periods.  In  the  case  of  Nos.  7,  10,  11,  and  12  the 
ratio  in  the  fore  and  preservative  periods  is  0.99  and  in  the  after 
period  1.00.  The  general  summary  shows  that  there  is  no  difference 
in  the  ratios  for  the  fore  and  preservative  periods  (0.96),  and  the 
increase  of  0.01  per  cent  in  the  after  period  is  negligible.  It  is  evi- 
dent from  these  data  that  there  has  been  no  measurable  effect  pro- 
duced upon  the  ratio  of  the  weight  of  the  body  to  the  weight  of  the 
food  consumed  by  reason  of  the  administration  of  the  preservative. 

Table  III. — Amount  of  moist  and  dry  food  consumed,  expressed  as  percentage  of  body 

weight,  Series  IX. 

[Averages  are  per  day.] 


No.  1. 

No.  2. 

Period. 

Body 
weight. 

Weight  of  food. 

Average  daily 
ratio  of  food 

weight  to 
body  weight. 

Body 
weight. 

Weight  of  food. 

Average  daily 
ratio  of  food 

weight  to 
body  weight. 

Moist. 

Dry. 

Moist. 

Dry. 

Moist. 

Dry. 

Moist. 

Dry. 

Fore  period. 

First  subperiod: 

Total 

Kilos. 

283.94 

56.79 

283.  55 
56.71 

Grams. 
12,099 
2,420 

12,218 
2,444 

Grams. 

2  ,,595 

519 

2,634 
527 

P.ct. 
4.26 

P.ct. 
0.91 

Kilos. 

344. 51 

68.90 

344.  39 

68.88 

Grams. 
14,621 
2,924 

15,086 
3,017 

Grams. 

2,992 

598 

3,105 
621 

P.ct. 
4.24 

P.ct. 

0.87 

Average 

Second  subperiod: 
Total 

4.31 

.93 

4.38 

.90 

A.verag'^ 

Entire  fore  period: 
Total 

567.  49 
56.75 

24,317 
2,432 

5,229 
523 

4.29 

.92 

688.  90 
68.89 

29,707 
2,971 

6,097 
610 

4.31 

.89 

Average. 

Preservative  period. 

First  subperiod: 

Total 

284.  04 
56.81 

283.78 
56.75 

284.  31 
56.86 

852. 13 
56.81 

12,519 
2,504 

12,535 
2,507 

14,661 
2,932 

2,690 
538 

2,555 
511 

2,636 
527 

4.41 

.95 

343. 18 
68.64 

342.  54 
68.51 

340.  76 
68.15 

15,846 
3,169 

16  855 
3,371 

15,353 
3,071 

3,184 
637 

2,990 
598 

3,100 
620 

4.62 

.93 

Second  subperiod: 
Total 

4.42 

.90 

4.92 

.87 

Third  subperiod: 

Total 

5.16 

.93 

4.51 

.91 

Average 

Entire     preservative 
period: 
Total 

39,715 
2,648 

7,881 
525 

4.66 

.92 

1,026.48 
68.43 

48,054 
3,204 

9,274 
618 

4.68 

.90 

Average 

! 

After  period. 

First  subperiod: 
Total 

285. 10 
57.02 

284.  67 
56.93 

13,500 
2,700 

12,531 
2,506 

2,630 
526 

2,585 
517 

4.74 

.92 

340.  67 
68.13 

338.  43 
67.68 

16,565 
3,313 

16,127 
3,225 

3,055 
611 

3,038 
608 

4.86 

.90 

Average. . . 

Second  subperiod: 
Total 

4.40 

.91 

4.77 

.90 

Average 

Entire  after  period: 
Total... 

569.  77 
56.98 

26,031 
2,603 

5,215 
522 

4.57 

.92 

679. 10 
67.91 

32,692 
3,209 

6,093 
609 

4.81 

90 

Average 

I3ir> 
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Table  III. — Amount  of  moist  and  dry  food  consumed,  expressed  as  percentage  of  body 
weight,  Series  IX — Continued. 

[Averages  are  per  day.] 


Period. 

No.  3. 

No.  4. 

Body 
weight. 

Average  daily 

Welght„,food.!-»-V?o°'' 
j  body  weight. 

Body 
weight. 

Weight  of  food. 

Average  daily 
ratio  of  food 

weight  to 
body  weight. 

Moist. 

Dry. 

Moist. 

Dry. 

Moist. 

Dry. 

Moist. 

Dry. 

Fore  period. 

First  subperiod:               Kilos. 

Total 351.82 

Average 70.36 

Second  subperiod: 

Total 349.56 

Average                        fift-  91 

Grams. 
13,434 
2,687 

13,432 
2,686 

Grams. 

3,164 

633 

3,198 
640 

P.ct. 
3.82 

P.ct. 
0.90 

Kilos. 

356.56 

71.31 

355.49 
71.10 

Grams. 
12,908 
2,582 

13,613 
2,723 

Grams. 

3,062 

612 

3,190 
638 

P.ct. 
3.62 

P.ct. 
0.86 

3.84 

.91 

3.83 

.90 

Entire  forei)eriod: 
Total 

701.  38 
70.14 

20,866 
2,687 

6,362 
636 

3.83 

.91 

712.05     26,521 
71.21       2,652 

6,252 
625 

3.72 

.88 

Preservative  period. 

First  subperiod: 
Total 

347.  79 

13,341 
2,668 

13,725 
2,745 

13,500 
2,700 

3,242 

648 

3,091 
618 

3,256 
651 

3.84 

.93 


355.52 
71  10 

356.45 
71.29 

355.96 
71.19 

13,684 
2,737 

13,245 

2,649 

13,761 
'>.7.'i2 

3,226 
645 

3,071 
614 

3,227 
645 

3.85 

.91 

•Vverage 

m  .V". 

Second  subperiod: 

Total 348.21 

Vverage                   i      fW  (14 

3.94 

.89 

3.72 

.86 

Third  subi>eriod: 

Total 

347.58 
69.51 

3.88 

.94 

3.87 

.91 

Entire     preservative 
period: 
Total 

1,043.58  I  40.566 

j 
9,589  !     3.89 

.92 

1,067.93 
71.19 

40,690 
2,713 

9,524       3  81 
635 

.89 

Vverage 

69.57 

2,704 

639 



After  period. 

First  subperiod: 

Total 

346.  64 
69.33 

348. 11 

14,030 
2,806 

13,668 
2,734 

3,192 
638 

3,167 
633 

4.05 

.92 

355.53 
71.10 

355.22 
71.04 

12,813 
2,563 

13,328 
2,666 

j 
3,160  1     3.60           .89 

r^    

Second  subperiod: 
Total 

3.93 

.91 

3,139       3.75           .88 

V  ve  rage 

69.62 

028  ' 

.S9 

Entire  after  period: 
Total 

694.  75 
69.48 

27,698 
2,770 

6,359 
636 

3.99 

.92 

710.75 
71.08 

26,141 
2,614 

6,305       3.68 

631  ; 

I 
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Table  III. — Amount  of  moist  and  dry  food  consumed,  expressed  as  percentage  of  body 
weight,  Series  IX — Continued. 

[Averages  are  per  day.] 


No.  5. 

No.  6. 

reriod. 

Body 
weight. 

JAverage  daily 

weight  „n„„d.-Ji°g'iV?„°* 

body  weight. 

Body 
weight. 

Weight  of  food. 

Average  daily 
ratio  of  food 

weight  to 
body  weight. 

Moist,  j    Dry. 

Moist. 

Dry. 

Moist. 

Dry. 

Moist. 

Dry. 

Fore  period. 

First  subperiod: 

Total 

Kilos. 

271.  75 
54.35 

272.  65 
54.  53 

Grams. 
12,874 
2,575 

12,220 
2,444 

Grams. 
2,931 

586 

2,928 
586 

P.  ct. 
4.74 

P.  ct.      Kilos. 
1.  08       297.  92 

Grams. 
11,614 
2,. 323 

12,314 

2,463 

Grams. 

3,019 

604 

2,977 
595 

P.ct. 
3.90 

P.ct. 
1.01 

Yverage 

59.58 

Second  subperiod: 
Total 

4.48 

1.07 

297.  69 
59.54 

4.14 

1.00 

Average 

Entire  fore  period: 

Total 

Average 

Preservative  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

\verage 

544.  40 
54.44 

25,094 
2,509 

5,859 
586 

4.61 

1.08 

595.  61 
59.56 

23,928 
2,393 

5,996 
600 

4.02 

1.01 

272. 20 
54.44 

273.  77 
54.75 

273.30 
54.  6G 

12,794 
2,559 

12,825 
2,565 

12,570 
2,514 

2,984 
597 

2.873 
'575 

2,980 
596 

4.70 

1.10 

294.60 
58.92 

295. 14 
59.03 

294.  98 
58.99 

12,975 
2,595 

11.840 
2,. 368 

12,224 
2,445 

3,040 
608 

2,924 
585 

3,049 
610 

9,013 
601 

4.40 

1.03 

4.69 

1.05 

4.01 

99 

Third  subperiod: 

Total 

\verage 

4.60 

1.09 

4.14 

1  03 

Entire     preservative 
period: 
Total 

4.19 

819.27 
54.62 

38,189 
2,546 

8,837 
589 

4.66 

1.08 

884.  72 
58.98 

37,039 
2,469 

1.02 

Average 

After  period. 

First  subperiod: 

Total 



273.  96 
54.79 

12,383 
2,477 

12.7.'i2 

2,928 
586 

2,842 
568 

4.52 

1.07 

296.  97 
59.39 

297.  49 
59.49 

12,510 
2,502 

11,558 
2,312 

3,097 
619 

3,010 
602 

4.21 

1.04 

Second  subperiod: 
Total 

273.  31 

4.67 

1.04 

3.89         1.01 

Average 

54.66       2,550 

Entire  after  period. 
Total 

547. 27 
54.73 

25,137 
2,514 

5,770 
577 

4.59 

1.05 

594.  46 
59.45 

24,068 
2,407 

6.107       4. 05  1      1.03 

'611   i 1 
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Table  111.— Amount  of  moist  and  dry  food  coyisumed,  expressed  as  percentage  of  body 
u-eight,  Series  IX — Continued. 

[Averages  are  per  day.] 


N'o.  7. 

No.  8. 

Period. 

Body 
weight. 

Weight 

of  food. 

Average  daily 
ratio  of  food 

weight  to 
body  weight. 

Body 
weight. 

Average  daily 

Weight„nood./»JJ9/,Vr 
body  weight. 

Moist. 

Dry. 

Moist. 

Dry. 

Moist. 

Dry.     Moist. 

Dry. 

Fore  period. 

First  subperiod: 

Total 

Kilos. 

323.  85 

64.77 

325.  79 
65. 16 

Grams. 
9,709 
1,942 

12,739 
2.548 

Grams. 

3,013 

603 

3,041 
608 

P.ct. 
3.00 

P.ct. 
0.93 

KUos. 

272.  44 

54.49 

274.  59 
54.92 

Grams. 
13,869 
2,774 

14,087 
2,817 

Grams. 

3,523 

705 

3,553 
711 

P.ct. 
5.09 

P.ct. 
1.29 

\verase 

Second  subi)eriod: 
Total 

3.91 

.93 

5.13 

1.29 

Entire  fore  period: 
Total 

649.64  ;  22.448 
64.96  :    2,245 

6,054       3.46 

.93 

547.03 
54.70 

27,956 
2,796 

7,076       5. 11 

1.29 

605 

708 

Preservative  period. 

First  subperiod: 
Total 

324. 98 
64.99 

325.31 
65.06 

321.56 
64.31 

12,838 
2,568 

12,495 
2,499 

12,614 
2,523 

3,127 
625 

2,949 
590 

3,047 
609 

3.95 

.96 

278.66 
55.73 

279.50 
55.90 

14,214 
2,843 

13,945 
2,789 

3,606 
721 

5.10 

1.29 

•Vvera^e 

Second  subperiod: 
Total 

3.84 

.91 

3,534 

4.99 

1.20 

707    

Third  subperiod: 

Total 

3.92 

.95 

\verage  . . 

Entire     preservative 
period: 
Total . . 

971. 85 
64.79 

37,947 
2,530 

9,123 
608 

3.90 

.94 

558.16 
55.82 

28,159 
2,816 

7,140  1     5.04 

1.2S 

Vveragc 

714 

.     -. 

Afler  period. 

First  subperiod: 
Total 

319.  40 
63.88 

317.01 

12,817 
2,563 

12.701 

3,036 
607 

2,983 
597 

4.01 

.95 

Average 

Second  subperiod: 
Total 

i                i              i 

4.01 

.94 

i            i           ! 

Average 

6:^.40  '    2,540 

Entire  after  period: 

Total 

Average 

636  41 
63.64 

25,518 
2,552 

6  019 
002 

4.01 

.95 

1 
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Table  III. — Amount  of  moist  and  dry  Jood  consumed,  expressed  as  percentage  of  body 
weight,  Seties  IX — Continued. 

[Averages  are  per  day,] 


No.  10. 

No.  11. 

Period. 

Bod,v 

weight. 

Weight  of  food. 

Average  daily 
ratio  of  food 

weight  to 
body  weight. 

Body 
weight. 

Weight  of  food. 

.Vverage  daily 
ratio  of  food 

weight  to 
body  weight. 

Moist. 

Dry. 

Moist. 

Dry. 

Moist. 

Dry. 

Moist. 

Dry. 

Fore  period. 

First  subperiod: 
Total 

Kilos. 
315. 87 
63.17 

313. 49 

62  69 

Grams. 
13,622 
2,724 

14,053 

2,811 

Grams. 

2,946 

589 

3,041 
608 

P.  ct. 
4.31 

P.ct. 
0.93 

Kilos. 

280. 95 

56.19 

283. 38 
56.67 

Grams. 
14, 343 
2,869 

14,294 
2,859 

Grams. 

3,107 

621 

3,213 
643 

P.  ct. 
5.11 

P.  ct. 
1. 11 

SecoJd  subperiod: 
Total 

4.48 

.97 

5.04 

1  13 

' 

Entire  fore  period; 
Total 

629.36     27,675 
62.94       2,768 

5,987 
599 

4.40 

.95 

564.  33 

28,637 
2,864 

6,320 
632 

5.07 

1.12 

\verage 

56.43 

Preservative  period. 

First  subperiod: 
Total 

313. 98 
62.79 

312.06 
62.41 

13, 785 
2,757 

13,695 
2.739 

3,129 
626 

2,964 
593 

2,509 
502 

4.39 

.99 

284. 88 

14,056 
2,811 

14, 170 
2,834 

13,895 
2,779 

3,294 
659 

4.93  '      1.16 

Average 

56.97 

Second  subperiod: 
Total 

4.39 

.95 

286.  50 
57.30 

286.96 
57.39 

3,110 
622 

3,213 
643 

4.95 

1.09 

Third  subperiod: 
Total 

310.50     11,664 
62.10       2,333 

3.76 

.81 

4.84 

1.12 

Entire    preservative 
period: 
Total 

936.54     39,144 
62.44       2,610 

8,602 
573 

4.18 

.92 

858.34 
57.22 

42, 121 
2,808 

9,617 
641 

4.91 

1.12 

After  'period. 

First  subperiod: 

Total 

309.11     13,515 
61.82  1    2,703 

307.08  1  13,317 

3,053 
611 

3,027 
605 

4.37 

.99 

288.  70 
57.74 

289.  36 

57.87 

14,085 
2,817 

14,255 
2,851 

3,176 
635 

4.88 

1.10 

Average 

Second  subperiod: 
Total 

4.34 

.99 

3,165 
633 

4.93 

1.09 

Average 

Entire  after  period: 

Total 

Average 

61.41  !    2,663 

616.19  i  26,832 
61. 62       2. 683 

6,080 
608 

4.35 

.99 

578.06 
57.81 

28, 340 
2,834 

6,341 
634 

4.90 

1.10 
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Table  III. — Amount  of  moist  and  dry  food  consumed,  expressed  as  percentage  of  body 
weight,  Series  IX — Continued. 

[Averages  are  per  day.] 


Period. 


No.  12. 


Body 
weight. 


Weight  of  food. 


!  Average  daily  ratio 
1  of  food  weight  to 
j      body  weight. 


Moist.         Dry. 


Moist. 


Dry. 


Fore  period. 


First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 


Entire  fore  period: 

Total 

Average 


Preservative  period. 


First  subperiod. 

Total 

Average 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

Average 


Entire  preservative  period: 

Total 

Average 


After  period. 


First  subperiod; 

Total 

Average 

Second  subperiod : 

Total 

Average 


Entire  after  period: 

Total 

Average 


Kilos. 
339. 15 
67.83 

337.  81 
67.56 


676.96 
67.70 


338. 07 
67.61 


335.  96 
67.19 


335. 08 
67.01 


1,009.11 
67.27 


333.  77 
66.75 


332.  78 
66.55 


66.66 


Grams. 

13, 872 
2,774 

14, 243 

2,849 


Grams.     Per  cent. '  Per  cent. 
3,314  I          4.09  ,           0. 
663  I ' 


3,316 
663 


28, 115 
2,812 


6,630 
663 


14, 769 
2,954 


14, 395 
2,879 


13, 926 

2,785 


3,365 
673 


3,209 
642 


,312 
662 


43,090 
2,873 


9,886 
659 


14, 995 
2, 999 


15,280 
3,056 


3,2S6 
657 

3,284 
657 


30,275 
3,028 


6,570 
657 


4.37 

4.28 


4.12 


4.27 


4.49 
4.59 


4.54 


1.00 
.% 
.99 


,98 
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Table  III. — Amount  of  moist  and  dry  food  consumed,  expressed  as  percentage  of  body 
weight,  Series  IX — Continued. 

SUMMARIES. 
[Averages  are  per  man  per  day.] 


Nos.  1  to  6. 

Nos.  7,  10,  11,  and  12. 

reriod. 

Body 
weight. 

Weight  of  food. 

Average  daily 
ratio  of  food 

weight  to 
body  weight. 

Body 
weight. 

Weight  of  food. 

Average  daily 
ratio  of  food 

weight  to 
body  weight. 

Moist. 

Dry. 

Moist. 

Dry. 

Moist. 

Dry. 

Moist. 

Dry. 

Fore  period. 

First  siibperiod: 
Total     . 

Kilos. 
1, 906. 50 

Grams. 
77. 550 

Grams. 
17. 763 

P.ct. 

P.ct. 

Kilos. 

1,259.82 

62.99 

1,260.47 
63.02 

Grams. 
51,546 
2,577 

55, 329 
2,766 

Grams. 
12, 380 

P.  ct. 

P.  ct. 

\verage 

63.55  1     2,585           592 

1,903.33  '  78,883     18,032 
63.44  ;     2,629           601 

\ 

4.07 

0.93 

619 

12,611 
631 

4. 09  i       0.  98 

Second  subperiod: 
Total 

Average 

4.14 

.95 

4  .^9 

1  no 

Entire  fore  period: 
Total 

3,809.83 
63.50 

156,433  1  .S5.795 

2,520.29 
63.01 

106, 875 
2,672 

24, 991 
625 

12, 915 
646 

12,232 
612 

12,081 
604 

Average 

2,607 

597 

4.11 

.94 

4.24  '         .99 

Preservative  'period. 

First  subperiod: 

Total 

1, 897.  33 

81.159 

18, 366 
612 

17,504 
583 

18,248 
608 

1,261.91 
63.10 

1,259.83 
62.99 

1,254.10 

55, 448 
2,772 

54,755 
2,738 

52.099 

63.24       2,705 

1,899.89     81,025 
63.33  !     2,701 

1,896.89  1  82,069 
63.23  '    2,736 

4.28 

.97 

4.39 

1.02 

Second  subperiod: 
Total 

4.26 

.92 

4.35 

.97 

Third  subperiod: 

Total 

4.33 

.96 

62.70       2,605 

4.  15 

.96 

Entire    preservative 
period: 
Total 

5,694.11   244,253 
63.27  [     2,714 

54, 118 
601 

1 

3,775.84   162,302 
62.93       2,705 

37,228 
620 

4.29 

.95 

4.30 

.99 

After  period. 

First  subperiod: 

Total 

1,898.87 
63.30 

1,897.23 
63.24 

81, 801 
2,727 

79,964 
2,665 

18,068 
602 

17,781 
593 

1,250.98 
62.55 

1,246.23 
62.31 

55,412 
2,771 

55,553 

2,778 

12,551 
628 

12,459 
623 

4.31 

.95 

4.43 

1.00 

Second  subperiod: 
Total 

4.21 

.94 

4.46 

1.00 

Entire  after  period: 
Total 

3,796.10 
63.27 

161,765 

7.F,  84Q 

2, 497. 21 

110.  Qfi."^ 

25,010 
625 

Average 

2,696         '597 

4.26 

.94 

62.  43       2, 774 

1 

4.44 

1.00 

45429— Bul 

1  84,  pt 

Y— 08 

3 
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Table  III. — Amount  of  moist  and  dry  food  consumed,  expressed  as   percentage  of  body 
iceight,  Series  IX — Continued.. 

SUMMARIES— Continued. 
[Averages  are  per  man  per  day.] 


X 

3S.  1,  2   3, 

4,  5,  6.  7,  10,  11,  and  12. 

Period. 

Bodj- 
weight. 

Weight  of  food. 
Moist.         Dry. 

Average  daily  ra- 
tio of  food  weight 
to  body  weight. 

Moist.         Dry. 

Fore  period. 

First  subperiod: 
Total  

Kilos. 
3, 166.  32 
63.33 

3, 163.  80 
63.28 

Grams. 

129,096 

2,582 

134,212 
2,684 

Grams. 

30,143 

603 

30,643 
613 

Per  cent. 

Per  cent. 

Average .   . 

4.08 

0.95 

Second  subperiod: 
Total 

Average 

4.24 

.97 

Entire  foro  period; 

Total 

6,330.12 
63.30 

263,308 
2,633 

60,786 
608 

Average 

4.16 

.96 

Preservative  period. 

First  subperiod: 
Total     . 

3,159.24 
63.18 

3, 159.  72 
63.19 

3, 150.  99 
63.02 

136,607 
2,732 

135,780 
2,716 

134, 168 
2,683 

31,281 
626 

29,736 
595 

30,329 
607 

4.32 

.99 

Second  subperiod: 

Total 

4.30 

.94 

Third  subperiod: 

Total 

Average 

4.26 

.96 

Entire  prescrv-ativc  period: 

Tctal : 

9, 469.  95 
63.13 

406,555 
2,710 

91,346 
609 

Average 

4.29 

.96 

After  period. 

First  subperiod: 

Total 

3, 149.  85 
63.00 

3, 143.  46 
62.87 

137,213 
2,744 

13.5,517 
2,710 

30,619 
612 

30,240 
605 

Average 

4.36 



.97 

Second  subperiod: 
Total 

Average 

4.31 

.96 

Entire  after  period; 

Total.. 

6,293.31 
62.93 

272,730 
2,727 

60,859 
60, 

Average . . 

4.33 

.97 

WEIGHT  AND  WATER  CONTENT  OF  THE  FECES. 


INDIVIDUAL    DATA. 

In  Table  IV  are  found  the  data  relatins:  to  the  weight  and  water 
content  of  the  feces  for  Series  IX.  The  weight  of  moist  feces  (hinin- 
ishes  3  grams  (hiily  in  the  })reservative  period  in  the  case  of  Xo.  1  and 
in  the  after  period  it  is  increased  15  grams,  exceechng  the  amount  in 
the  fore  period.  The  percentage  of  water  is  very  sUghtly  decreased 
in  the  preservative  period  and  remains  practically  the  same  in  the 
after  period.  The  weight  of  the  diy  feces  is  the  same  in  the  fore  and 
preservative  periods,  but  is  increased  3  grams  in  the  after  period.  In 
this  case  the  decrease  in  the  preservative  period  is  due  solely  to  the 
moisture,  but  in  the  after  period  the  increase  is  due  to  dry  material. 
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In  the  case  of  No.  2  there  is  a  shght  cUminution  in  the  weight  of  the 
moist  feces  in  the  preservative  period  and  a  marked  loss  in  the  after 
period,  the  figures  being  99,  93,  and  73  grams  daily  for  the  three 
periods,  respectively.  This  is  chiefly  due  to  the  decrease  in  the 
content  of  moisture,  which  diminished  about  2  per  cent  both  in 
the  fore  and  after  periods.  The  quantity  of  dry  feces  is  very  shghtly 
increased  in  the  preservative  period  and  is  notably  less  in  the  after 
period,  namely,  4  grams  daily.  The  data  for  the  after  period  for  No.  2 
show  an  opposite  tendency  as  compared  mth  those  for  Xo.  1. 

The  figures  for  No.  3  show  that  the  quantity  of  moist  feces  is 
notably  increased  both  in  the  preservative  and  after  period,  and  this 
is  due  to  the  increase  in  the  percentage  of  moisture,  as  the  amount 
of  dry  feces  is  slightly  less  in  the  preservative  period  (1  gram)  but  is 
notably  increased  in  the  after  period  (4  grams) . 

No.  4  shows  a  very  large  increase  in  the  amount  of  moist  feces  in 
the  preservative  period  (42  grams),  and  this  increase  is  practically 
maintained  in  the  after  period.  The  quantity  of  moisture  is  markedly 
greater  in  the  preservative  period  (5.5  per  cent),  and  decreases  in 
the  after  period  to  a  figure  midway  between  the  figures  for  the  fore 
and  preservative  periods.  The  weight  of  dry  matter  increases  by 
3  grams  daily  in  both  the  preservative  and  after  periods. 

In  the  case  of  No.  5  the  data  show  a  decrease  in  the  moist  feces  in  the 
preservative  period  of  22  grams  daily,  and  another  decrease  of  12 
grams  in  the  after  period.  This  decrease  in  weight  is  attended  by  a 
decrease  in  the  percentage  of  moisture  in  the  feces  of  about  4  and  1.4 
per  cent  for  the  two  periods,  respectively.  There  is  only  a  decrease 
of  1  gram  daily  in  the  weight  of  the  dr}^  feces  in  the  preservative 
period,  but  a  further  loss  in  the  after  period  of  2  grams  daily.  It  is 
seen,  therefore,  that  the  decrease  in  moisture  is  the  most  marked 
effect. 

In  the  case  of  No.  6,  the  moist  feces  are  considerably  increased  in 
weight  during  the  preservative  period  (17  grams  daily)  and  dimin- 
ished in  the  after  period  by  39  grams.  There  is  a  correspondingly 
large  increase  in  the  percentage  of  moisture  in  the  feces  in  the  pre- 
servative period,  namety,  6  per  cent,  and  a  decrease  of  about  4  per 
cent  in  the  after  period.  The  dry  matter  in  the  feces  is  diminished 
notably  in  the  preservative  period  (5  grams  daity),  and  in  the  after 
period  an  additional  loss  of  2  grams  takes  place.  The  increase, 
therefore,  is  seen  to  be  due  entirely  to  the  increase  in  moisture. 

In  the  case  of  No.  7  there  is  a  diminution  in  the  weight  of  the  moist 
feces  wliich  is  very  marked  both  in  the  preservative  and  after  periods, 
amounting  to  16  and  13  grams,  respectively.  There  is  a  slight 
increase  of  water  in  the  feces  during  those  two  periods  (about  2  per 
cent  in  the  preservative  period),  and  a  notable  decrease  of  dry  matter, 
amounting  to  6  and  3  grams  daily,  for  the  preservative  and  after 
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periods,  respectively.     In  tliis  case,  the  decreased  excretion  is  due 
solely  to  the  decrease  in  solids. 

The  data  for  Xo.  8  afford  only  a  partial  comparison  by  reason  of 
.the  omission  of  the  third  preservative  siibperiod  and  the  whole  of  the 
after  period.  There  is  an  increase  in  the  moist  feces  in  the  preserva- 
tive period,  amounting  to  10  grams  daily,  while  the  weight  of  dry 
feces  remains  unchanged.  As  would  be  expected  the  percentage  of 
water  is  increased  about  1  per  cent. 

The  data  for  Xo.  10  show  a  decrease  in  the  moist  feces  in  the  pre- 
servative period,  amounting  to  9  grams  daily,  and  a  marked  increase 
in  the  after  period  of  19  grams.  The  percentage  of  moisture  in  the 
feces  does  not  vary  greatly  for  the  three  periods,  decreasing  slightly 
in  the  preservative  period  and  increasing  about  1  per  cent,  as  com- 
pared Avith  the  fore  period,  in  the  after  period.  The  dry  feces  are  2 
grams  less  daily  in  the  preservative  period  and  shghtly  greater  (1 
gram)  in  the  after  period  than  in  the  fore  period.  In  tliis  case  the 
decreased  excretion  is  due  both  to  the  moisture  and  the  solids,  and 
the  increase  in  the  after  period  is  also  to  be  attributed  to  both  sources. 

In  the  case  of  X^o.  11  there  is  noted  a  marked  loss  in  the  weight  of 
moist  feces  in  the  preservative  period,  amounting  to  32  grams  daily, 
attended  by  a  decrease  in  the  percentage  of  moisture  of  about  5  per 
cent.  The  solids  or  dry  matter  in  the  feces  also  decreased  2  grams 
per  day.  These  conditions  are  partially  overcome  in  the  after  period, 
the  moist  feces  and  percentage  of  moisture  increasing  but  not  regaiii- 
ing  the  figures  of  the  fore  period.  There  is,  however,  a  larger  excre- 
tion of  dry  feces  in  the  after  period  than  in  the  fore  period. 

In  the  case  of  Xo.  12  there  is  a  marked  loss  in  the  weight  of  the 
moist  feces  (24  grams)  and  also  in  the  percentage  of  moisture  (2  per 
cent)  in  the  preservative  period,  and  tliis  decrease  is  even  more  strik- 
ing in  the  after  period,  a  loss  of  43  grams  in  moist  feces  being  recorded. 
There  is  little  difference  in  the  weight  of  dry  feces  in  the  fore  and 
preservative  periods,  but  in  the  after  period  a  loss  of  7  grams  daily  is 
shown,  indicating  in  this  case  that  the  decrease  is  due  both  to  the 
moisture  and  the  solids. 

SUMMARIES. 

In  the  summary  for  Xos.  1  to  0,  inclusive,  who  received  formalde- 
hyde added  to  milk  immediately  l)efore  it  was  drunk,  results  show  a 
slight  increase  in  the  weight  of  the  moist  feces  (7  grams  daily),  and 
an  increase  of  about  2  per  cent  in  the  percentage  of  water  in  the  pre- 
servative period.  There  is  a  slight  decrease  in  the  weight  (^f  dry  feces, 
amo\mting  to  1  gram  per  day.  The  data  for  the  after  period  are 
almost  the  same  as  those  for  the  fore  period.  In  this  case  it  is  seen 
that  the  increased  excretion  is  due  entirelv  to  increase  in  moisture 
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and  that  the  conditions  of  the  fore  period  are  reestabHshed  in  the 
after  period. 

In  the  summary  for  Nos.  7,  10,  11,  and  12,  who  took  milk  that  had 
been  preserved  for  two  days  with  formaldehyde,  the  quantity  of 
moist  feces  is  notably  diminished  during  the  preservative  period  (20 
grams  per  day)  and  the  moisture  therein  decreases  1.56  per  cent. 
This  diminution  in  quantity  is  continued  in  the  after  period  to  a 
modified  degree  (5  grams  per  day) ,  while  there  is  but  little  change  in 
the  percentage  of  moisture  between  the  after  and  the  preservative 
periods.  The  quantity  of  dry  feces  is  notably  decreased  both  in  the 
preservative  and  in  the  after  period,  the  total  average  decrease 
amounting  to  4  grams  per  day.  In  this  case,  both  solids  and  moisture 
content  are  decreased  in  the  preservative  period  and  the  effect  is 
continued  in  the  after  period. 

A  comparison  of  these  two  summaries  would  seem  to  indicate  that 
the  formaldehyde  when  administered  immediately  after  adding  to 
milk  has  a  less  disturbing  effect  upon  the  quantity  and  water  content 
of  the  feces  than  that  which  has  stood  for  forty-eight  hours.  In  the 
latter  case  there  seems  to  be  a  marked  tendency  to  decrease  the 
quantity  of  both  the  moist  and  dry  feces  excreted,  which  effect  is 
continued  in  the  after  period. 

The  average  data  for  all  the  members  of  the  table  as  given  in  the 
tliird  summary  show  a  slight  decrease  in  the  quantity  of  moist  feces 
in  the  preservative  period  of  4  grams  daily,  and  a  further  decrease  of 
5  grams  in  the  after  period.  The  moisture  in  the  feces  shows  less 
than  1  per  cent  of  change  during  the  three  periods,  being  slightly 
increased  in  the  preservative  period.  There  is  a  general  tendency  to 
decrease  the  quantity  of  dry  feces  excreted,  a  diminution  of  2  grams 
per  day  taking  place  in  the  preservative  period,  while  the  figures  for 
the  after  and  preservative  periods  are  the  same.  The  general  con- 
clusion, therefore,  to  be  drawn  is  that  there  is  a  slightly  disturbing 
effect  upon  the  character  of  the  feces  produced  by  the  formaldehyde, 
and  that  this  effect  is  more  marked  when  the  formaldehyde  is  mixed 
wdth  ixdlk  for  a  period  of  forty-eight  hours  before  its  administration. 
The  results,  however,  are  not  of  a  character  to  warrant  any  important 
conclusion  as  to  the  relation  between  this  slight  disturbance  of  the 
weight  and  water  content  of  the  feces  and  the  administration  of  the 
preservative. 
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Table  IV. — Weight  and  uatcr  content  of  feces  by  periods,  Series  IX. 
[Averages  are  per  day.] 


No.  1. 

No.  2. 

No.  3. 

Period. 

P'eces. 

Water. 

Dry 
feces. 

Feces. 

Water. 

Dry 

feces. 

Feces. 

Water. 

Dry 
feces. 

Fore  period. 

First  subperiod: 

Total 

Grams. 
"271 
54 

550 
110 

Per  ct. 
73.80 

81.45 

Grams. 
a  71 

14 

102 
20 

Grams. 

.S84 
117 

409 
82 

Per  ct. 
77.23 

70.42 

Grams. 
133 

27 

121 
24 

Grams. 

628 
126 

469 
94 

Per  ct. 

78.98 

76. 76 


Grdiiis. 
132 

26 

Second  subperiod: 

Total 

109 

Average..   . 

00 

Entire  fore  period: 

Total 

821 
82 

78.93 

173 
1' 

993 
99 

74.42 


254 
25 

1,097 
110 

78.  03 

241 

Average 

24 

Preservative  period. 

First  subperiod: 

Total 

412 
82 

3(i7 
73 

400 
SO 

495 
99 

1,179 
79 

78.40 
77.39 
79.00 
80.20 

89 
18 

83 

17 

84 
17 

98 
20 

401 
80 

397 
79 

597 
119 

415 
83 

72.29 
75.  71 
71.81 

129 
2() 

110 
22 

145 
.29 

117 
23 

592 

lis 

439 

88 

797 
159 

80.07 
80.64 
82.18 

lis 

24 

Second  subperiod: 

Total 

S.') 

\verage 

17 

Third  subperiod: 
Total     . 

M2 

28 

Fourth  subperiod: 

Total 

:: 

Entire  preservative  period: 
Total 

78.29 

256 
17 

1,395 
93 

72.47 

384 
2() 

1,828 
122 

81.13 

345 

23 

After  period. 

First  subperiod: 
Total 

495 
99 

441 

88 

80.20 
75.96 

98 
20 

106 
21 

415 
83 

314 
63 

71.81 
67.20 

117 
23 

103 
21 

... 

468 
94 

1,011 
202 

77.78 
83.18 

104 

21 

Second  subperiod: 

Total 

170 

\verage 

34 

Entire  after  period: 

Total 

936 
94 

78.  21 

204 
20 

729 
73 

69.  82 

220 
22 

1,479 
148 

81.47 

274 

a  These  figures  are  given  in  round  numbers  only 
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Table  1Y.— Weight  and  water  content  of  feces  hy  periods,  Series  IX — Continued. 
[Averages  are  per  day.] 


No.  4. 

No.  5. 

•ft 

No.  6. 

Period. 

Feces. 

Water. 

Dr.v. 
feces. 

Feces. 

Water. 

I>ry 
feces. 

Feces. 

Water. 

Dry 

feces. 

Fore  period. 

Pirst  subperiod: 
Total 

Grams. 
410 

552 
110 

Per  ct. 
73-90 

77.17 

Grams. 
107 
21 

126 
25 

Grams. 
634 
127 

336 

Per  ct. 
82.49 

75.89 

Grams. 
Ill 
22 

81 
18 

Grams. 
537 
107 

704 
141 

Per  ct. 
75.79 

77.98 

Grams. 
1.30 

26 

Second  subperiod; 

Total 

Average 

155 
31 

Entire  fore  period: 
Total 

962 

75.78 

233 
23 

970 
97 

80.21 


192 
19 

1.241 
124 

77,03 

■^85 

-Vverage 

'?9 

Presermtive  period. 

First  subperiod: 

Total 

688 
138 

642 
128 

744 
149 

82.12 
81.31 
80.  38 

123 
25 

120 
24 

146 
29 

430 
86 

332 
66 

368 
74 

79.07 

74.73 


90 
18 

86 
17 

93 
19 

780 
156 

819 
164 

518 
104 

84.87 
83.64 
80.12 

118 

24 

Second  subperiod: 

Total •-. 

134 

Vverage 

27 

Third  subperiod; 

Total .   .. 

103 

Vverage. 

21 

Entire  preservative  period: 

Total 

Average 

2,074 
138 

81.24 

389 
26 

1,130 
75 

76.19 

269 
18 

2,117 
141 

&3.23 

355 
24 

After  period. 

First  subperiod: 
Total 

647 
129 

725 
145 

78.05 
79.17 

142 
28 

1.51 
30 

341 

68 

285 
57 

76.83 
72.28 

79 
16 

79 
16 

525 
105 

497 
99 

80.38 
..... 

77.46 

103 

Average 

21 

Second  subperiod: 
Total 

112 

Average 

22 

Entire  after  period: 

Total 

1,372 
137 

78.64 

293 
29 

626 
(i3 

74.76 

158 
16 

1,022 
102 

78.96 

215 

■Vverage. . . . 

22 
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Table  IV. — Weight  and  water  content  of  feces  by  periods,  Series  IX — Continued. 

[Averages  are  per  day.] 


No.  7. 

No.  8. 

No.  10. 

Period. 

Feces. 

Water. 

Dry 

feces. 

Feces. 

Water. 

Dry 
feces. 

Feces. 

Water. 

Dry 
feces. 

Fore  period. 

First  suhperiod: 

Total 

Grams. 

(448) 
90 

448 
90 

Per  ct. 
(70.  98) 

70.98 


Grams. 

(130) 

26 

130 
26 

Grams. 
763 
153 

798 
160 

Per  ct. 
80.73 

81.33 

Grams. 
147 
29 

149 
30 

Grams. 
404 
81 

521 
104 

Per  ct. 
75.99 

75.05 

Grams. 
97 

19 

Second  subperiod: 

Total 

Average 

130 
26 

Entire  fore  period: 

Total 

896 
90 

70.98 

260 
26 

1.561 
156 

81.04 

296 
30 

925 
93 

75.46 

997 

Average 

23 

Preservnthe  period. 

First  subperiod: 
TotPl 

393 

79 

329 
66 

391 

78- 

73.79 
71.73 
73.15 

103 
21 

93 
19 

105 
21 

836 
167 

821 

104 

82.30 
81.97 

148 
30 

148 
30 

514 
103 

397 
79 

345 
69 

75.49 


75.31 

73.04 


1''6 

Average.. 

25 

Second  subperiod: 
Total 

9*5 

Average 

20 

Third  subperiod: 

Total 

93 

Average 

"   '         1 

19 

Entire  preservative  period: 
Totfl 

1,113 
74 

72.96 

301 
20 

1,657 
166 

82.14 

296 
30 

1,256 
84 

74.70 

317 

Average 

21 

After  period. 

First  subperiod: 
Total.. 

132 
26 

479 
96 

71.97 
72.23 

37 

7 

133 
27 

507 
101 

520 
104 

76.13 
76.92 

l'""! 

24 

Second  subperiod: 

Total 

120 

Average..   . 

24 

Entire  after  period: 

Total 

611 

61 

72.18 

170 
17 

1.027 

103 

76.  53 

241 

Average 

1 

24 

1 
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Table  IV. — Weight  and  water  content  of  feces  hy  periods,  Series  IX — Continued. 

[Averages  are  per  day.] 


No.  11. 

No.  12. 

Period. 

Feces. 

Water. 

Dry 
feces. 

Feces. 

Water. 

Dry 

feces. 

Fore  period. 
First  subperiod: 

Total 

Grams. 
578 
116 

566 
113 

Per  ct. 
79.24 

80.04 

Grams. 
120 
24 

113 
23 

Grams. 
797 
159 

888 
178 

Per  ct. 
8:3.06 

82.88 

Grams. 
135 

27 

Second  subperiod: 

Total 

152 

30 

Entire  fore  period: 
Total... 

1,144 
114 

79.63 


233 
23 

1,685 
169 

82.97 

287 

29 

Preservatire  period. 

First  subperiod: 

Total 

410 
82 

323 
65 

501 
100 

77.07 
70.28 
70.05 

94 
19 

90 
19 

120 
24 

1,036 
207 

644 
129 

493 
99 

81.95 
82.61 
76.88 

187 

Average ... 

37 

Second  subperiod: 

Total 

112 

Average. . 

22 

Third  subperiod: 
Total 

114 

Average 

23 

Entire  preservative  period: 

Total 

1,234 
82 

74.88 

310 
21 

2.173 
145 

80.99 

413 

Average..    . 

28 

After  period. 
First  subperiod: 

Total 

439 

88 

5.50 
110 

73.58 
78.36 

lie. 

23 

119 
24 

5f.6 
113 

456 
91 

80.04 
78.07 

113 

Averaee 

23 

Second  subperiod: 
Total 

100 

Average 

20 

Entire  after  period: 

Total 

989 
99 

7G.24 

235 
24 

1,022 
102 

79.16 


213 

Average 

21 
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Table  IV. — Weight  and  water  content  of  Jars  by  periods,  Series  IX — Continued. 

SUMMARIES. 
[Averages  are  per  man  per  day.] 


Period. 

X 

OS.  1  to  6. 

Nos.  7  to  12  (omitting 
Nos.  8and9). 

Nos.  1  to  12  (omitting 
Nos.  8  and  9). 

Feces. 

Water. 

Dry 
feces. 

Feces. 

Water 

Dry 
feces. 

Feces. 

Water. 

Drv 
feces. 

Fore  period. 

First  subperiod: 

Total 

\verage 

Grams. 

3,064 
102 

3,020 
101 

Per  ct. 
77.68 

77.02 

- 

Grams. 

684 
23 

694 
23 

Grams. 

2,227 
111 

2,423 
121 

Per  ct. 

78.36 

78.33 

Grams. 

482 
24 

525 
26 

Grams. 

5,291 
106 

5,443 
109 

Per  ct. 

11  96 

77  60 

Grams. 

1.166 
23 

Second  subperiod: 
Total 

1,219 

24 

Entire  fore  period: 

Total   

6,084 
101 

77  35 

1,378 
23 

4,650 
116 

78.34 

1,007 
25 

10,734 
107 

77.78 

2.385 

Average 

24 

Preservative  period. 

First  subperiod : 
Total 

3,303 
110 

2,996 
100 

3,424 
114 

79.81 
79.37 
79.18 

667 
22 

618 
21 

713 
24 

2,353 
.118 

1.693 

84 

1,730 
86 

78.33 
76.43 
75  03 

510 
26 

399 
20 

432 
22 

5,656 
113 

4,689 
94 

5,154 
103 

79.19 
78.31 
77.78 

1,177 

24 

Second  subperiod: 

Total 

1.017 

Average 

20 

Third  subperiod: 

Total .  .- 

1.145 

Average 

23 

Entire  preser\-ative  period: 
Total 

9,723 

108 

79.45 

1,998 
22 

5,776 
96 

76.78 

1,341 
22 

15,499 
103 

78.46 

3,339 

\verage  

oo 

After  period. 

First  subperiod: 
Total 

2,891 
96 

3,273 
109 

77.76 
77.97 

643 
21 

721 
24 

1,644 

82 

2,005 
100 

76.46 
76.46 

387 
19 

472 
24 

4,535 
91 

5,278 
106 

77.29 
77  40 

1 .  030 

21 

Second  subperiod: 

Total 

1,193 

24 

Entire  after  period: 
Total 

6,164 
103 

77.87 

1,364 
23 

3,649 
91 

76.46 

859 
21 

9,813 
98 

77.35 

2,223 

Average 

22 

THE  URINE. 

VOLUME,   SPECIFIC  GRAVITY.  AND  TOTAL  SOLIDS. 

Table  V  contains  the  data  relating  to  the  vohiine  of  iiriiu^  (^xcrotod, 
it,^  specific  irravity,  and  the  total  solids  therein. 

INDIVIDl'AL    D.VTA. 

There  is  a  notable  increase  in  the  volume  of  the  urine  in  the  case 
of  Xo.  1  durin<^  the  preservative  period,  amounting  to  317  cc  daily, 
attended  by  a  dcM-rease  in  specific  gravity  of  0.0038.  This  increase 
in  volume  is  ))ractically  maintained  in  the  after  period,  and  the  spe- 
cilic  gravity  is  again  decreased.  Tin*  (piantity  of  solids  excreted  is 
larger  in  the  preservative  period  than  in  tlic  fon^  period  by  3  grams 
daily,  and  in  the  after  pcM'iod  a  loss  of  '2  grams  occurs. 
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In  the  case  of  No.  2  there  is  an  increase  in  the  volume  of  the  urine 
in  the  preservative  period  of  276  cc  daily,  attended  by  a  decrease  in 
specific  gravity.  This  increase  in  volume  is  continued  in  the  after 
period,  and  the  specific  gravity  is  slightly  increased.  The  total 
solids  excreted  are  the  same  in  the  fore  and  preservative  periods  and 
slight^  greater  in  the  after  period. 

In  the  case  of  No.  3  the  volume  of  urine  excreted  is  almost  the 
same  in  the  preservative  period  as  in  the  fore  period  (an  increase  of 
only  9  cc  daily),  and  is  ver}^  slightly  decreased  in  the  after  period. 
The  specific  gravity  is  increased  slightly  in  the  preservative  period 
and  to  a  greater  extent  in  the  after  period.  The  total  solids  ex- 
creted in  the  urine  remain  almost  the  same  for  the  three  periods, 
increasing  by  1  gram  throughout. 

The  data  for  No.  4  show  a  very  slight  increase  in  the  volume  of 
urine  in  the  preservative  period,  amounting  to  47  cC  daily,  and  a 
ver}"  slight  decrease  in  specific  gravity.  In  the  after  period  there  is 
a  decrease  of  70  cc  in  the  volume  of  urine  and  a  notable  increase  in 
the  specific  gravity.  The  quantity  of  total  solids  voided  daily  is  the 
same  in  the  fore  and  after  periods  and  increased  only  by  2  grams 
daily  in  the  preservative  period. 

The  data  in  the  case  of  No.  5  show  an  increase  in  the  volume  of 
urine  in  the  preservative  period  (63  cc  daily),  and  this  increase  is 
partially  maintained  in  the  after  period.  The  specific  gravity  is  the 
same  for  the  fore  and  preservative  periods,  increasing  very  slightly 
in  the  after  period.  The  quantity  of  solids  excreted  daily  in  the 
urine  is  increased  slightly  (3  grams)  in  the  preservative  period,  and 
is  still  further  increased  by  1  gram  in  the  after  period. 

No.  6  excretes  a  smaller  quantity  of  urine  in  the  preservative 
period  than  in  the  fore  period  and  a  still  smaller  quantity  in  the 
after  period,  the  difference  between  the  daily  average  for  the  fore 
and  after  periods  being  50  cc.  The  smallest  quantity  of  urine,  how- 
ever, has  the  highest  specific  gravity,  the  total  solids  excreted  being 
the  same  for  the  fore  and  preservative  periods,  and  only  decreased 
by  1  gram  in  the  after  period. 

The  data  for  No.  7  show  an  increase  in  the  volume  of  the  urine  in 
the  preservative  period  of  69  cc  daily,  and  a  further  increase  of  65  cc 
in  the  after  period.  The  specific  gravity  falls  both  in  the  preserva- 
tive and  in  the  after  period,  and  the  quantity  of  total  solids  ex- 
creted is  4  grams  less  in  the  preservative  period  than  in  the  fore 
period,  and  there  is  another  decrease  of  1  gram  in  the  after  period. 

There  is  also  an  increase  of  62  cc  daily  in  the  volume  of  urine 
excreted  by  No.  8  in  the  preservative  period  and  a  slight  decrease 
in  the  specific  gravity  thereof,  the  total  solids  voided  increasing  2 
grams.  There  are  no  data  for  No.  8  for  the  after  period,  and  the 
figures  for  the  preservative  period  cover  only  ten  days.      (See  page  — )  • 
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The  data  for  Xo.  10  show  a  marked  decrease  in  the  volume  of 
urine  in  the  preservative  j>eriod.  amounting  to  109  cc  daily,  and  for 
the  after  period  practically  the  same  voltmie  as  in  the  fore  period  is 
recorded.  The  specific  gravity  of  the  urine  during  the  preservative 
and  after  |>eriods  is  higher  than  in  the  fore  period.  The  quantity  of 
total  soUds  excreted  is  decreased  in  the  preservative  period  by  2 
grams,  and  is  2  grams  greater  in  the  after  |>eriod  than  in  the  fore 
period. 

Xo.  11  shows  a  very  slight  decrease  in  the  volume  of  luiQe  in  the 
preservative  period  (29  cc '  and  a  notable  increase  in  the  after  period. 
exceeding  the  amount  of  the  fore  period  by  92  cc.  The  specific 
gravity  is  low  throughout,  being  a  httle  higher  in  the  preservative 
period  than  in  any  other.  The  quantity  of  sohds  excreted  is  in- 
creased 4  grams  in  the  preservative  p>eriod.  and  an  additional  in- 
crease of  3  grams  is  shown  in  the  after  period. 

The  data  for  Xo.  12  show  a  notable  increase  in  the  volume  of 
urine  in  the  preservative  period,  amounting  to  153  cc  daily,  and  an 
additional  increase  of  ISO  cc  during  the  after  period.  This  increase 
in  the  volume  is  attended  by  a  steadily  dimiTii^hiTig  sp)ecific  gravity. 
The  quantity  of  total  soUds  excreted  is  increased  4  grams  in  the  pre- 
-^rvarive  period  and  an  addirional  gram  in  the  after  j>eriod. 

The  summary  for  Xos.  1  to  6.  who  received  formaldehyde  as  soon  as  it 
was  mixed  with  the  milk,  shows  an  excretion  of  urine  in  the  fore  period 
of  970  cc,  in  the  preservative  period  of  1.0S5  cc  Can  increase  of  115  cc 
daily),  and  in  the  after  period  of  1,062  cc.  The  specific  gravity  of 
the  urine  is  slightly  decreased  when  the  larger  quantities  are  excreted, 
the  total  si:»hds  excreted  in  the  urine  being  only  1  gram  greater  lq  the 
preservative  and  after  periods  than  ia  the  fore  period.  The  data, 
therefore,  show  a  tendency  during  the  administration  of  the  pre- 
servative to  increase  the  volume  of  urine  excreted,  to  diminish  its 
specific  gravity,  and  to  increase  slightly  the  total  quantity  of  solids 
excreted. 

The  summary  for  X«>5.  7,  10,  11.  and  12,  who  received  formaldehyde 
after  two  days*  contact  with  milk,  shows  a  very  slight  increase  in  the 
volume  of  urine  in  the  preservative  period  (only  5l  cc  daily),  and  a 
notable  increase  in  the  after  period  of  1  IS  cc.  The  specific  gravity  of 
the  urine  in  the  fore  and  preservative  periods  is  almost  the  .same,  but 
is  somewhat  decreased  in  the  after  j>eriod.  The  quantity  of  total 
Sijlids  excreted  is  increased  1  gram  in  the  preservative  perir>d  and  an 
additional  2  grams  in  the  after  period.  Thes^  data  show  a  slight 
tendency  on  the  part  of  the  formaldehyde  to  increase  the  volume  of 
the  urine  and  to  decrease  specific  gravity,  and  also  to  increase  slightly 
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the  quantity  of  total  solids  excreted  in  the  preservative  and  after 
periods. 

The  average  effect  produced,  ascertained  by  combining  in  one 
expression  the  data  for  all  the  subjects  except  Nos.  8  and  9,  indicates 
a  sHght  increase  in  the  volume  of  urine  in  the  preservative  period  (77 
cc  daily),  followed  by  an  additional  increase  in  the  after  period. 
The  specific  gravity  decreases  in  almost  the  same  proportion  as  the 
volume  of  the  urine  increases,  the  quantity  of  total  solids  excreted 
being  58,  59,  and  60  grams  daily  for  the  tliree  periods,  respectively. 

The  general  effect  of  the  formaldehyde,  therefore,  may  be  regarded 
as  slightly  diuretic,  considerably  increasing  the  volume  of  the  urine, 
especially  in  the  case  of  Nos.  1  to  6  durmg  the  preservative  period, 
while  for  Nos.  7,  10,  11,  and  12  the  greater  increase  occurs  in  the  after 
period.    Practicalh"  no  influence  is  exerted  on  the  total  solids  excreted. 

Table  Y. —  trine  determinations —  Volume,  specific  gravity,  and  total  solids.  Series  IX. 

[Averages  are  per  da.v.] 


No.  1 

No.  2. 

No.  3. 

Period. 

Vol- 
ume 

Specific 
gravity 

at 
25''/25° 

C. 

Total 
solids 
(factor 
0.245) 

Vol- 
ume 

Specific 

gravity 

at 

25°/25° 
C. 

Total 
solids 
(factor 
0.245). 

Vol- 
ume. 

Specific 
gravity 

at 
25°/25° 

C. 

Total 
solids 
(factor 
0.245). 

Fore  period. 

First  subperiod: 

Total 

cc 

5,350 
1,070 

4,560 
912 

1.0192 
1.  0230 

Grams. 

252 

50 

257 

51 

cc. 

5,770 
1,154 

6, 205 
1,241 

1.  0218 
1.0211 

Grams. 
308 
62 

321 
64 

cc, 

4,640 
928 

4,460 
892 

1.0263 

1.0267 



Grams. 
299 

\yerage          

60 

Second  subperiod; 

Total ; 

Average 

292 
58 

Entire  fore  period: 
Total 

9,910 
991 

1.0211 

509 
51 

11, 975 
1,198 

1.  0214 

629 
63 

9,100 
910 

1.  0265 


591 

.59 

Preservative  period. 

First  subperiod: 

Total 

5,485 
1,097 

6,230 
1,246 

7.905 
1,581 

1.0201 
1.0178 
1. 0139 

270 
54 

272 

"54 

269 
54 

7,315 
1,463 

8,220 
1,644 

6,570 
1,314 

1.  0173 
1.  0157 
1.0198 

310 
62 

316 
63 

319 
64 

4, 660 
932 

4,510 
902 

4,615 
923 

1.  0274 
1.  0265 
1.0264 

313 

Average 

63 

Second  subperiod: 

Total 

293 

Averas;e 

59 

Third  subperiod: 
Total 

'>98 

Average 

60 

Entire  preser\-ative  period; 

Total 

Average 

19, 620 
1,308 

1.0173 

811 
54 

22, 105 
1,474 

1.0176 

945 
63 

13,785 
919 

1.0268 

904 
60 

After  period. 

First  subperiod: 

Total 

7,350 
1,470 

5.680 
1,136 

1.0145 
1.  0189 

261 
52 

263 
53 

7,980 
1,596 

6,780 
1,356 

1.0164 
1.0200 

321 
64 

332 
66 

4,440 

888 

4,505 
901 

1.0281 
1. 0279 

306 

Average 

61 

Second  subperiod: 

Total 

308 

Average 

6"' 

Entire  after  period: 

Total 

13,030 
1,303 

1. 0167 


524 
52 

14.  760 
1,  476 

1.  0182 

653 
65 

8,945 
895 

1.0280 

614 

Average 

61 
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Tablk  V. —  Urine  determinations —  Volume,  specific  gravity,  and  total  solids,  Series  IX — 

Continued. 


[Averages  arc  per  day.] 


No.  4. 

No  5. 

No.  6. 

Teriod. 

Vol- 
ume 

Specific'  m  .  , 
25^5o,(J--r 

ISpecificI  Total 

Vol-  ^^7;ty!soHds 

ume.   ,,,.^^3.,f^c^tor 

1              1 

ISpecific 
Vol-    i^rav'ty 

"™«-     25°'25° 

c. 

Total 
solids 
(factor 
0.245). 

Fore  period. 

First  subperiod : 
Total 

cc. 
4,985 
997 

5,070 
1,014 

i 

Grams. 
1.0228           278 
!          56 

1.0246           306 
61 

!         i 

CC.     \              ;  Grams. 

4,355  1  1.0214  i        228 

871  1 46 

cc.      1 

4,045     1.0251 
809 

Grams. 
949 

.50 

Second  subperiod: 

Total 

1 
4,635  1  1.0232 
927  j 

263 
53 

4,100 
820 

1.0284 


2S5 

Average . . 

57 

Entire  fore  period: 
Total 

10,055 
1,006 

1. 0237           584 

!          58 

8,990  1  1.0223 
899  i 

491 
49 

8,145 
815 

1.0268 

534 

Average 

53 

Preservative  period. 

First  subperiod: 

Total 

Average 

5,260 
1,052 

5,385 
1,077 

5,150 
1,030 

1. 0238 
1. 0227 
1. 0238 

307 
61 

300 
60 

300 
60 

4,165 
833 

4,930 
986 

5,330 
1,066 

1. 0252 
1.0219 
1. 0197 

257 
51 

265 
53 

257 
51 

3,860 
772 

4,040 
80S 

4,005 
801 

1.0281 
1. 0273 
1. 0267 

266 
53 

Second  subperiod: 

Total - 

Average 

Third  subperiod: 

Total 

Average 

270 
54 

262 
52 

Entire  preservative  period: 

Total 

Average 

15,  795 
1,053 

1.  0234 

907 
60 

14,425 
962 

1.0223 

779 
52 

11,905 
794 

1.0274 

70S 
53 

After  period. 

First  subperiod: 

Total 

4,805 
961 

5,020 
1,004 

1.  0241 
1.0242 

284 
57 

298 
60 

4,720 
944 

4,770 
954 

1. 0217 
1.0235 

251 
50 

275 
55 

3, 780 
756 

3,865 

1.0274 
1   0976 

51 

Second  subperiod: 

Total 

2»U 

Average 

773  ! 

.)_ 

Entire  after  period: 

Total 

9,825     1.0292 
983    

582 
58 

9,490 
949 

1.0226 

526 
53 

7,645     1.0275 
765    

515 

52 
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Table  V. —  ZVine  determinations —  Vohime,  specific  gravity,  and  total  solids,  Series  IX 

Continued. 


[Averages  are  per  day.] 


No.  7. 

No.  8. 

No.  10. 

Period. 

Vol- 
ume. 

Specific' 
gravity 

at 
250^/25° 

Total 
solids 
(factor 
0.245). 

1 

Vol- 
ume. 

Specific 

gravity 

at 

Total 
solids 
(factor 
0.245). 

Vol- 
ume. 

Special 
gravity 

at 
25°/25° 

Total 
solids 
(factor 
0.245). 

Fore  period. 

First  subperiod: 

Total              

cc. 

4,820 
964 

4, 820 

1. 0261 
1.  0261 

Grams. 

308 

62 

308 
62 

cc. 
6,110 
1,222 

5,355 
1,071 

1.  0217 
1. 0254 

Grams. 

325 

65 

333 

67 

cc. 

6,660 
1,332 

5,290 
1,058 

1. 0197 
1.  0256 

Grams. 
321 

Average                

64 

Second  subperiod: 

Total       

332 

Vverage               

964  ! 

66 

Entire  fore  period: 

Total 

9,640 
964 

1. 0261 

616 
62 

11,  465 
1, 147 

1. 0236 

658 
66 

11,950 
1,195 

1. 0226 

653 
65 

Preservative  period. 

First  subperiod: 

Total 

5,380 

1.  0226 

298 
60 

301 
60 

277 
55 

6,090 
1,218 

5, 995 
1,199 

1. 0228 
1.  0234 

340 

68 

344 
69 

5,470 
1,094 

5,  .510 
1,102 

5,310 
1,062 

1.  0247 
1.0240 
1. 0222 

331 

Avera  ge     

1,076    

5,200     1.0236 
1,040  i 

4,920  !  1.0230 
•    984  j 

66 

Second  subperiod: 

Total 

Average 

Third  subperiod: 
Total 

324 
65 

289 

Vvera^'e 

58 

Entire  presen'ative  period: 

Total 

Average 

1 

15,500     1.0231 

1,033    

876 
58 

12,085 
1,209 

1.0231 

- 

684 
68 

16,290 
1,086 

1. 0236 

944 
63 

After  period. 

First  subperiod: 
Total 

1 
5,325     1.0203 
1,065  1 

5,650  !  1.0217 
1,130    

265 
53 

300 
60 

6,060 
1,212 

5,860 
1,172 

1.0226 
1.  0233 

336 

Vvera'^e 

67 

Second  sul)period: 
Total 

335 

Average --. 

67 

Entire  after  period: 
Total 

10,975     1.0210 
1,098    

57 

i 

11,920 
1,192 

1.  0230 

671 

67 

1 
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Table  V. —  Urine  determinations — Volume,  specific  gravity,  and  total  solids,  Series  IX- 

Continued. 


[Averages  are  per  day.] 


No.  11. 

No.  12. 

Period. 

v^olume. 

Specific 
gravity 

at 
25°/25° 

C. 

Total 
solids 
(factor 
0.245). 

Volume. 

Specific 
gravity 

at 
25°/25° 

C. 

Total 
solids 
(factor 
0.245). 

Fore  period. 

First  subperiod: 

Total                                   

cc. 

6,795 

1,359 

6,010 
1,202 

1.0159 

Grams. 

265 

53 

297 
59 

cc. 

6,410 

1,282 

5,990 
1,198 

1. 0207 

Grams. 
325 

\vera2e 

65 

Second  subperiod: 

Total 

1.  0202 

1.  0204 

299 

Averase 

60 

Entire  fore  period: 

Total                

12,805 
1,281 

1.  0180 

562 
56 

12,400 
1,240 

1. 0208 

624 

Average 

62 

Preservative  period. 

First  subperiod: 

Total          

6,150 
1,230 

5,990 
1,198 

6,635 
1,327 

1. 0204 

307 
61 

302 
60 

293 
59 

6,875 
1,375 

6,875 
1,375 

7,140 
1,428 

1.0208 

350 

70 

Second  subperiod: 

Total                

1. 0206 

1.0190 

320 

64 

Third  subperiod: 

Total                                        

1.  0180 

1. 0187 

327 

65 

Entire  preservative  period: 

Total                              

18,  775 
1,252 

1. 0197 

902 
60 

20,890 
1,393 

1.  0195 

997 

\verage 

66 

After  period. 

First  subperiod: 

Total                

6,815 
1,363 

6,910 
1,382 

1.0185 
1.0190 

309 
62 

322 
64 

8,135 
1,627 

7,590 
1,518 

1.0167 


333 

\verage 

67 

Second  subperiod: 
Total 

1.0183 

340 

68 

Entire  after  period: 

Total                                   

13,  725 
1,373 

1.  0188 

631 
63 

15,725 
1,573 

1.0175 

673 

Average 

67 
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Table  V. —  Urine  determinations- 


Volume,  specific  gravity,  and  total  solids,  Series  IX — 
Continued. 


SUMMARIES. 
[Averages  are  per  man  per  day.] 


- 

Nos.  1  to  6. 

Nos.  7 

10  11,  and  12.    p^°«-^JSSrSf*"^ 

Period. 

Vol- 
ume. 

Specific 
gravity 

at 
25°^/25° 

Total 
solids 
(factor 
0.245). 

Vol- 
ume. 

Specific 
gravity 

at 
25° /25 

C. 

Total 
solids 
(factor 
0.245). 

Vol- 
ume. 

Specific 
gravity 

at 
25.^,25. 

Total 
solids 
(factor 
0.245). 

Fore  period. 

First  subperiod: 

Total                       .   . 

cc. 
29,145 
972 

29,030 
968 

1.  0228 
1. 0245 

Grams. 

1614 

54 

1724 
57 

cc. 

24,685 

1,234 

22, 110 
1,106 

1.0206 
1. 0231 

Grams. 

1219 

66 

1236 
62 

cc. 

53, 830 

1,077 

51, 140 
1,027 

1.0219 
1, 0239 

Grams. 

2833 

\verase 

57 

Second  subperiod: 

Total 

Average 

2960 
59 

Entire  fore  period: 

Total 

58, 175 
970 

1.0236 

3338 
56 

46, 795 
1,170 

1. 0218 

2455 
61 

104,970 
1,050 

1.  0229 

5793 

58 

Preservative  -period. 

First  subperiod: 

Total 

30,745 
1,025 

33,315 
1,110 

33,575 
1,119 

1.0236 
1.0220 
1.0217 

1723 
57 

1716 
57 

1705 
57 

23,875 
1,194 

23,575 
1,179 

24, 005 
1,200 

1. 0221 

1. 0218 



1.0205 

1286 
64 

1247 
62 

1186 
59 

54, 620 
1,924 

56,890 
1,138 

57,580 
1,156 

1.  0230 

1. 0219 

1.  0212 


3009 

60 

Second  subperiod: 
Total 

2963 

59 

Third  subperiod: 

Total 

2891 

58 

Entire  preservative  period: 
Total 

•97,635 
1,085 

1. 0224 

5144 
57 

71,455 
1,191 

1.0215 

3719 
62 

169,090 
1,127 

1.0220 

8863 

Average 

59 

After  period. 

First  subperiod: 

Total 

33,075 
1,102 

30, 620 
1,021 

1.  0220 

1. 0237 



1677 
56 

1737 
58 

26,335 
1,317 

26,010 
1,300 

1.0195 
1. 0206 

1243 
62 

1297 
65 

59,  410 
1,188 

56, 630 
1,133 

1. 0210 
1. 0224 

2920 

Average 

58 

Second  subperiod: 

Total 

3034 

Average . 

61 

Entire  after  period: 
Total     

63,695 
1,062 

1.0228 

3414 
57 

52,345 
1,309 

1.0200 

2540 
64 

116,040 
1,160 

1. 0217 

5954 

Average 

60 

PRESENCE  OF  ALBUMIN  AND  REACTION  OF  THE  URINE. 

Only  qualitative  data  were  obtained  showing  the  reaction  of  the 
urine  expressed  as  the  number  of  times  it  was  acid  or  amphoteric  to 
litmus  paper  and  the  occurrence  of  albumin  in  the  three  periods. 

In  the  case  of  No.  1  there  is  one  occurrence  of  an  amphoteric 
reaction  during  the  preservative  period,  while  all  of  the  other  observa- 
tions show  an  acid  reaction.  No  albumin  is  found  in  the  urine  at  any 
time  during  the  observation. 

No.  2,  in  the  first  preservative  subperiod,  shows  a  decided  change  in 
the  reaction  of  the  urine,  which  is  amphoteric  in  four  of  the  five 
determinations  made.  At  all  of  the  other  observations  the  urine  is 
acid  with  the  exception  of  one  amphoteric  reaction  in  the  second  fore 
subperiod.  There  is  a  trace  of  albumin  present  throughout  the 
45429— Bull  84,  pt  v— 08 4 
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entire  observation,  but  the  data  do  not  establish  any  tendency  to 
increase  or  decrease  the  occurrence  in  the  preservative  period. 

There  is  evidence  in  the  case  of  No.  3  of  a  reduction  in  the  acidity 
of  the  urine  during  the  preservative  period  and  a  strong  tendency  to 
increase  the  occurrence  of  albumin. 

In  the  case  of  Xo.  4  there  is  a  slight  relative  increase  in  the  acidity; 
albumin  is  found  at  all  nine  observations  in  the  preservative  and  after 
periods,  and  occurs  at  only  four  out  of  seven  in  the  fore  period. 

There  is  a  slight  reduction  in  the  acidity  of  the  urine  in  the  case  of 
No.  5  throughout  the  observation,  and  albumin  is  reported  in  only 
one  instance  near  the  close  of  the  preservative  period. 

The  data  for  No.  6  do  not  show  any  change  either  for  acidity  or  the 
occurrence  of  albumin,  the  urine  remaining  acid  and  showing  a  trace 
of  albumin  throughout  the  entire  period  of  observation. 

In  the  case  of  No.  7  the  urine  is  acid  throughout,  with  the  exception 
of  one  observation  in  the  fore  period,  while  in  the  case  of  albumin 
there  is  a  constant  occurrence  reported,  with  the  exception  of  two 
observations  in  the  fore  period. 

There  is  no  change  shown  in  the  data  obtained  for  No.  8  up  to  the 
time  he  was  forced  to  withdraw  from  the  experiment,  the  urine  being 
acid  throughout,  and  no  albumin  present. 

No.  10  gives  an  acid  reaction  for  the  urine  and  shows  no  tendency 
toward  albuminurea  throughout  the  entire  period  of  observation. 

In  the  case  of  No.  11  there  is  practically  no  change  in  the  acidity  of 
the  urine  and  no  occurrence  of  albumin  is  reported  at  any  time  during 
the  experiment. 

The  same  is  true  for  No.  12  in  regard  to  acidity,  though  the  single 
amphoteric  reaction  obtained  occurs  in  the  preservative  period,  and 
for  albumin  the  only  positive  test  reported  occurs  in  the  after  period. 

From  the  individual  data  it  is  seen  that  there  is  a  slight  tendency 
manifested  in  a  few  cases  to  decrease  the  acidity  in  the  urine  and  to 
increase  the  occurrence  of  albumin,  but,  taken  as  a  whole,  the  data  do 
not  show  any  consistent  general  tendency  on  the  part  of  the  ])re- 
servative  to  affect  the  acidity  of  the  urine,  or  the  ]:)resence  of  albumin 
therein ;  though  in  three  cases  the  occurrence  of  albumin  seems  to  be 
increased  during  the  administration  of  the  preservative. 

QUANTITY  OF  UREA  AND  RATIO  OF  SULPHUR.  SULPHATES,  AND 
PHOSPHATES  TO  NITROGEN  IN  THE  URINE. 

INDIVIDUAL    DATA. 

It  is  important  to  determine  whether  or  not  {\\c  administration  of 
formaldehyde  had  any  iiota])le  inlhience  upon  \\\c  (wcretion  of  urea, 
and  the  relation  of  the  sul])luir,  sulphates,  nnd  ])hos])hnles  in  tlu^  lU'ine 
to  the  nitrogen  tlierein.  T\\o  data  for  the  (U^terniination  of  these 
points  are  given  in  Tal)lo  YI. 
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In  the  case  of  No.  1  there  is  a  larger  quantity  of  nitrogen  excreted 
in  the  preservative  period  and  a  smaller  quantity  in  the  after  period 
than  in  the  fore  period.  The  percentage  of  urea  nitrogen  based  on 
the  total  nitrogen  is  larger  both  in  the  preservative  and  after  periods 
than  in  the  fore  period.  The  ratio  of  sulphur  to  nitrogen  is  very 
slightly  diminished  and  the  ratio  of  phosphoric  acid  to  nitrogen  is 
notably  diminished  in  the  preservative  period,  with  a  further  decrease 
in  the  after  period.  These  data  indicate  an  increase  in  the  excretion 
of  sulphur,  sulphates,  and  phosphoric  acid  both  in  the  preservative 
and  after  periods  in  relation  to  the  nitrogen. 

The  data  for  No.  2  show  that  the  percentage  of  nitrogen  occurring 
as  urea  in  the  urine  is  quite  constant  throughout  the  three  periods. 
The  quantity  of  total  nitrogen  is  notably  diminished  in  the  preserva- 
tive period,  while  the  increase  in  the  after  period  does  not  bring  the 
number  back  to  the  magnitude  of  the  fore  period.  The  total  sulphur 
and  sulphur  excreted  as  sulphates  are  slightly  diminished  in  the  pre- 
servative period,  while  the  quantity  of  phosphoric  acid  is  slightly 
increased  both  in  the  preservative  and  after  periods.  The  ratio  of 
sulphur  to  nitrogen  is  diminished  in  the  preservative  period,  and  the 
same  is  true  of  the  ratio  of  sulphates  and  of  phosphoric  acid  to 
nitrogen.  In  this  case  the  quantity  of  sulphur  and  sulphates  excreted 
is  diminished,  but  not  in  proportion  to  the  diminished  quantity  of  the 
nitrogen  in  the  urine.  The  increase  in  the  phosphoric  acid  excreted, 
together  with  the  decrease  in  the  nitrogen,  causes  a  notable  change  in 
the  ratio  of  the  phosphoric  acid  to  nitrogen.  Again,  in  this  case,  there 
is  shown  a  greater  relative  increase  in  the  phosphoric  acid  excreted, 
while  in  the  excretion  of  sulphur  there  is  practically  the  same  decrease 
as  of  the  nitrogen. 

There  is  a  slight  diminution  of  the  total  nitrogen  excreted  in  the 
urine  in  the  case  of  No.  3  in  the  preservative  and  after  periods,  and 
the  same  is  true  of  the  urea  nitrogen.  The  percentage  of  the  urea 
nitrogen  in  terms  of  total  nitrogen  is  decidedly  larger  in  the  preserva- 
tive period.  The  quantity  of  urea  is  slightly  less  in  the  preservative 
period  and  decidedly  decreased  in  the  after  period.  The  quantity 
of  total  sulphur  as  S  excreted  is  less  during  the  preservative 
period,  while  very  little  change  is  shown  in  the  quantity  of  sulphur 
as  sulphates  excreted  in  the  three  periods.  There  is  a  slight 
increase  in  the  quantity  of  phosphoric  acid  excreted  both  in  the  pre- 
servative and  after  periods.  The  ratio  of  the  sulphur  to  the  nitrogen 
is  almost  the  same  in  the  preservative  period  as  in  the  fore  period 
and  is  slightly  less  in  the  after  period,  and  the  ratio  of  sulphates  to 
nitrogen  decreases  very  slightly  throughout.  The  ratio  of  phos- 
phoric acid  diminishes  to  some  extent  in  the  preservative  period*  and 
very  slightly  in  the  after  period,  showing  an  increased  excretion  of 
phosphoric  acid  as  compared  with  nitrogen. 
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The  data  for  Xo.  4  show  a  sUght  increase  in  the  excretion  of  both 
nitrogen  and  urea  nitrogen  in  the  preservative  period  and  a  diminu- 
tion in  the  after  period.  The  percentage  of  urea  nitrogen  is  shghtly 
diminished  in  the  preservative  and  after  periods.  The  total  urea 
excreted  is  increased  in  the  preservative  period  and  notably  dimin- 
ished in  the  after  period.  The  amount  of  sulphur,  sulphates,  and 
phosphoric  acid  excreted  is  greater  in  the  preservative  period  than  in 
the  fore  period.  The  ratios  of  sulphur  and  sulphates  to  nitrogen  are 
slightly  decreased  m  the  preservative  and  after  periods.  The  ratio 
of  phosphoric  acid  to  nitrogen  is  also  decreased  in  the  preservative 
and  after  periods.  In  this  instance  there  is  shown  a  slight  tendency 
to  increase  the  proportions  of  sulphur,  sulphates,  and  phosphoric 
acid  in  respect  of  the  nitrogen  excreted. 

The  data  for  Xo.  5  show  a  slight  decrease  both  in  the  nitrogen  and 
the  urea  nitrogen  in  the  preservative  period,  and  this  decrease  is 
almost  restored  in  the  after  period.  The  percentage  of  urea  nitrogen 
diminishes  slightly  in  both  the  preservative  and  after  periods. 
The  total  urea  is  also  less  in  the  preservative  period,  and  this  loss  is 
only  partly  restored  in  the  after  period.  The  quantity  of  sulphur 
and  sulphates  excreted  is  notably  diminished  in  the  preservative 
period  and  this  loss  is  only  partially  restored  in  the  after  period. 
There  is  an  increase  in  the  quantity  of  phosphoric  acid  excreted  both 
in  the  preservative  and  after  periods.  In  this  instance  there  is  quite 
a  decrease  of  sulphur  compounds  in  relation  to  the  nitrogen  excreted, 
which  is  contrary  to  the  results  obtained  for  Xos.  1  to  4,  while  in  the 
case  of  phosphoric  acid  the  same  relative  increase  is  maintained  as 
in  the  previous  subjects. 

From  the  data  for  Xo.  6  it  is  seen  that  the  quantities  of  nitrogen 
and  urea  nitrogen  excreted  in  the  preservative  period  are  slightly 
greater  than  in  the  fore  period,  while  in  the  after  period  they  are  slightly 
less.  The  percentage  of  urea  nitrogen  is  low  in  the  fore  period  and 
notably  increased  in  the  preservative  and  after  periods.  The  quan- 
tity of  urea  excreted  is  largest  in  the  preservative  period  and  least  in 
the  after  period.  Less  total  sulphur  and  more  sulphur  as  SO3  are 
excreted  in  the  preservative  period,  while  the  quantities  of  each  in 
the  after  period  are  less  than  in  the  fore  period.  There  is  again  a 
very  notable  increase  in  the  quantity  of  phosphoric  acid  in  the  pre- 
servative period,  and  this  increase  is  almost  maintained  in  the  after 
period.  The  ratio  of  sulphur  to  nitrogen  is  notably  increased  both 
in  the  preservative  and  after  periods  as  compared  with  the  fore  period. 
The  ratio  of  sulphates  to  nitrogen  is  very  slightly  increased  in  the 
preservative  period,  and  is  diminished  in  the  after  period.  The  ratio 
of  ])lH)sphoric  acid  is  notably  decreased  both  in  the  preservative  and 
after  periods.  These  data  show  a  decrease  in  the  quantity  of  suli)lmr 
and  sulphates,  and  a  marked  increase  in  the  quantity  of  phosphoric 
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acid  excreted  in  relation  to  nitrogen  under  the  influence  of  the  pre- 
servative. 

In  the  case  of  No.  7  there  is  a  shght  diminution  in  the  excretion 
both  of  nitrogen  and  urea  nitrogen  in  the  urine  during  the  preserva- 
tive period  and  also  during  the  after  period.  The  percentage  of  urea 
nitrogen  in  terms  of  total  nitrogen  does  not  vary  in  the  fore  and  pre- 
servative periods,  but  there  is  an  increase  in  the  after  period.  The 
quantity  of  urea  excreted  is  notably  diminished  both  in  the  preserva- 
tive and  after  periods.  The  quantity  of  sulphur  and  sulphates 
excreted  in  the  preservative  period  is  slightly  diminished  as  compared 
with  the  fore  period,  and  there  is  also  a  diminution  in  the  quantity  of 
phosphoric  acid  in  the  preservative  period.  The  ratios  show  a  nota- 
ble increase  in  the  quantity  of  sulphur  and  sulphates  excreted  in  rela- 
tion to  the  nitrogen,  and  in  the  case  of  the  phosphoric  acid  excreted 
in  relation  to  nitrogen  a  slight  increase  is  shown,  which,  however,  is 
not  so  marked  as  in  most  of  the  previous  cases. 

The  data  for  No.  8  are  not  complete.  They  show  a  slight  relative 
increase  in  the  quantity  of  sulphur  and  sulphates  and  a  notable 
increase  in  the  quantity  of  phosphoric  acid  excreted  in  relation  to 
the  nitrogen  in  the  urine. 

The  data  for  No.  10  show  a  slight  decrease  in  the  total  nitrogen 
during  the  preservative  period  and  a  marked  increase  in  the  after 
period.  This  is  also  true  of  the  urea  nitrogen  excreted.  The  percent- 
age of  urea  nitrogen  is  almost  the  same  in  the  fore  and  preservative 
periods  and  slightly  increased  in  the  after  period.  The  total  urea 
excreted  is  diminished  in  the  preservative  period  and  increased  in  the 
after  period.  The  ratios  show  a  very  slight  decrease  in  the  quantity 
of  sulphur,  no  change  in  the  quantity  of  sulphates,  and  a  slight 
increase  in  the  quantity  of  phosphoric  acid  excreted  in  relation  to  the 
nitrogen  in  the  urine. 

The  data  for  No.  11  show  an  increase  in  the  total  nitrogen  excreted 
both  in  the  preservative  and  after  periods.  The  percentage  of  urea 
nitrogen,  based  on  the  total  nitrogen  in  the  urine,  is  notably  dimin- 
ished in  the  preservative  period,  and  though  partly  restored  in  the 
after  period  it  does  not  reach  the  magnitude  of  the  figure  for  the  fore 
period.  The  quantity  of  urea  and  of  urea  nitrogen  excreted  is  almost 
the  same  in  the  fore  and  the  preservative  periods  and  is  notably 
increased  in  the  after  period.  The  absolute  quantities  of  sulphur 
and  sulphates  are  increased  in  the  preservative  period  and  still  fur- 
ther increased  in  the  after  period.  The  absolute  quantity  of  phos- 
phoric acid  excreted  is  increased  both  in  the  preservative  and  after 
periods.  The  ratios  show^  a  slight  increase  in  the  relative  quantities  of 
sulphur,  sulphates,  and  phosphoric  acid  compared  with  the  nitrogen 
excreted  in  the  preservative  period.  In  so  far  as  sulphur  is  concerned 
this  relation  is  reversed  in  the  after  period  as  compared  with  the  fore 
period,  but  it  is  maintained  for  sulphates  and  phosphoric  acid. 
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The  data  for  No.  12  show  a  sHght  decrease  both  in  the  total 
nitrogen  and  in  the  urea  nitrogen  during  the  preservative  period, 
followed  by  an  increase  in  the  after  period,  the  decrease  being  more 
than  restored  in  the  case  of  the  nitrogen.  The  percentage  of  urea 
nitrogen  is  diminished  both  in  the  preservative  and  after  periods. 
The  total  urea  excreted  is  less  in  the  preservative  period  and  this  loss 
is  almost  restored  in  the  after  period.  The  absolute  quantities  of 
sulphur  and  phospihoric  acid  are  increased  in  the  preservative  period 
and  further  increased  in  the  after  period,  while  the  sulphur  as  sul- 
phates is  slightly  decreased  in  the  preservative  period.  The  ratios 
show  that  the  quantities  of  sulphur,  sulphates,  and  phosphoric  acid 
excreted  in  relation  to  the  total  nitrogen  are  increased  during  the  pre- 
servative period,  and  this  relation  is  practically  maintained  in  the 
after  period. 

SUMMARIES. 

Three  summaries  are  given,  representing  the  subjects  from  Xos.  1 
to  6,  inclusive,  who  received  the  formaldehyde  as  soon  as  it  was 
added  to  the  milk;  Nos.  7,  10,  11,  and  12,  who  received  formaldehyde 
which  had  stood  in  contact  wdth  milk  for  two  days,  and  the  complete 
summary  for  Nos.  1  to  12,  excluding  Nos.  8  and  9. 

In  the  first  summary,  namel}^  for  Nos.  1  to  6,  inclusive,  the  data 
show  a  slight  diminution  in  the  total  nitrogen  excreted  and  a  slight 
increase  in  the  total  urea  nitrogen  in  the  preservative  period.  There 
is  a  marked  diminution  of  both  in  the  after  period.  The  percentage 
of  urea  nitrogen  is  greater  both  in  the  preservative  and  after  periods 
than  in  the  fore  period.  The  total  urea  excreted  is  almost  the  same 
in  the  fore  and  preservative  periods  and  somewhat  less  in  the  after 
period.  The  total  sulphur  excreted  is  very  slightly  diminished 
throughout,  while  the  sulphates  are  almost  the  same  in  the  fore  and 
preservative  periods  and  slightly  less  in  the  after  period.  The  phos- 
phoric acid  excreted  is  notably  greater  in  the  preservative  period  and 
there  is  only  a  very  slight  diminution  as  compared  with  this  amount 
in  the  after  period.  The  ratio  of  total  sulphur  to  nitrogen  is  the  same 
in  the  fore  and  preservative  periods  and  slightly  less  in  \\\c  after 
period.  In  the  sulphate  ratio  there  is  a  very  slight  decrease  in  the 
preservative  period  and  no  further  change  in  the  after  period.  The 
ratio  of  pli()s|)li()ric  acid  to  total  nitrogen  is  notably  less  in  the  ])re- 
servative  period  and  ih('vv  is  a  slight  fnrtlu^r  decrease  in  the  after 
period. 

Thes(»  data  show  a  t(Mid(MU'v  on  th(^  part  of  tlu^  ])reservative  to 
increase  the  excretion  of  sulphates  and  of  phosj)hori('  acid  in  propor- 
tion to  the  total  nitrogen.  excn^tcMJ  in  th(^  urin(\  and  this  tendcMU'V  is 
continncd  and  somewhat  accent nat(>(I  in  the  case  of  |)hos|)h()ric  acid 
in  the  aft(>r  period.     The  only   marked  f(>atnr(>   hronglit    out    in   this 
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summary  is  the  actual  and  relative  increase  in  phosphoric  acid  and 
this  is  also  uniform  for  each  individual. 

In  the  summary  for  Nos.  7,  10,  11,  and  12,  the  data  show  a  slight 
decrease  in  total  nitrogen  and  total  urea  nitrogen  excreted  during  the 
preservative  period  and  this  decrease  is  practically  restored  in  the 
after  period.  The  percentage  of  urea  nitrogen,  expressed  in  terms 
of  total  nitrogen  in  the  urine,  is  slightly  diminished  in  the  preservative 
period,  but  is  restored  in  the  after  period  to  almost  the  same  percent- 
age as  in  the  fore  period.  The  quantity  of  urea  excreted  is  dimin- 
ished in  the  preservative  period  and  is  almost  restored  in  the  after 
period  to  the  figure  of  the  fore  period.  The  total  sulphur  excreted  is 
almost  the  same  in  the  three  periods,  being  slightly  greater  in  the 
after  period,  while  the  amount  of  total  sulphates  excreted  is  notably 
greater  in  the  preservative  period  and  decreases  in  the  after  period  to 
almost  the  same  magnitude  as  in  the  fore  period.  The  most  marked 
effect  in  this  case,  as  in  the  previous  summary,  is  exerted  upon  the 
phosphoric  acid.  The  quantity  excreted  is  notably  increased  in  the 
preservative  period  and  this  increase  is  somewhat  accentuated  in  the 
after  period.  The  ratios  show  that  the  total  quantities  of  sulphur, 
sulphates,  and  phosphoric  acid  excreted  in  proportion  to  the  nitrogen 
in  the  urine  are  all  greater  in  the  preservative  period,  and  that  this 
increase  is  most  marked  in  the  case  of  the  phosphoric  acid. 

The  data  show  a  tendency  on  the  part  of  the  preservative  to 
diminish  slightly  the  total  quantity  of  urea  excreted  and  to  increase 
uniformly  the  relative  quantities  of  sulphur,  sulphates,  and  phos- 
phoric acid  in  the  urine  as  compared  with  the  total  nitrogen. 

The  general  effect  produced  on  the  ten  men  is  shown  in  the  sum- 
mary for  Nos.  1  to  12,  inclusive,  omitting  Nos.  8  and  9  because  of 
incomplete  data.  This  general  summary  indicates  a  slightly  smaller 
quantity  of  nitrogen  and  urea  nitrogen  excreted  during  the  preserva- 
tive period,  and  this  diminution  is  carried  further  in  the  after  period. 
The  percentage  of  urea  nitrogen  excreted,  expressed  in  terms  of  total 
nitrogen,  is  almost  the  same  in  the  three  periods,  being  very  slightly 
increased  in  the  preservative  and  after  periods  as  compared  with  the 
fore  period.  The  total  urea  excreted  is  slightly  diminished  in  the 
preservative  and  after  periods.  The  quantity  of  sulphur  excreted  is 
very  slightly  decreased  in  the  preservative  period  and  is  further 
diminished  in  the  after  period.  The  quantity  of  sulphates  excreted 
is  almost  the  same  in  the  three  periods,  showing  a  negligible  decrease 
in  the  preservative  period.  In  phosphoric  acid,  however,  there  is  a 
notable  increase  both  in  the  preservative  and  after  periods  as  com- 
pared with  the  fore  period.  The  ratios  show  a  slightly  increased 
excretion  of  sulphur  and  sulphates  in  relation  to  the  nitrogen  in  the 
preservative  period,  and  in  the  after  period  the  increase  is  maintained. 


1344  INFLUENCE   OF   FOOD   PRESERVATIVES   OX    HEALTH. 

There  is  a  notable  increase  in  the  relative  quantity  of  phosphoric  acid 
excreted,  and  this  increase  is  slightly  augmented  in  the  after  period. 
From  the  study  of  the  individual  data  and  summaries  it  would 
appear  that  the  manner  of  administering  the  preservative,  that  is, 
directly  in  milk,  and  after  being  in  contact  with  the  milk  two  days, 
has  no  appreciable  effect  on  the  results.  The  most  marked  effect 
sho^vn  is  the  actual  and  relative  increase  of  phosphoric  acid  as  com- 
pared ^^^th  the  nitrogen  excreted.  There  is  also  a  slight  tendency 
manifested  to  increase  the  total  sulphur  and  sulphates  in  relation  to 
the  nitrogen,  and  also  to  decrease  slightly  the  excretion  of  urea. 
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Table  VI. —  Urine  determinations — Urea  and  ratio  of  sulphur,  sulphates,  and  phos- 
phates to  nitrogen,  Series  IX — Continued, 

SUMMARIES-Continued. 
[Averages  are  per  man  per  day.] 


Nos.  1  to  12,  omitting  Nos.  8  and  9. 


Urea  nitrogen. 


Perio(i. 


Fore  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 


Nitro- 
gen. 


Total. 


Grams.    Grams. 

693. 65     633. 983 

13.87       12.680 

684.  79!     636. 780 
13.  70       12. 736 


Entire  fore  period: 

Total 

Average 


1,378.4411,270.763 
13.  78:      12.  708 


Preservative  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

Average 


Entire  preservative 
period: 

Total 

Average 


After  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 


Entire  after  period: 

Total 

A  verage 


573. 16     611. 529 
13.46       12.231 


683.65     635.566 
13.67!      12.711 


670.61;     625.751 
13.41       12.515 


In 
terms 

of 
total 
nitro- 
gen. 


U  rea. 


P.  ct.  I  Grams. 
91.401,357.167 
!      27.143 


Sulphur. 


AsS. 


'  Phos- 
;  phoric 
As    I    acid 
SO3.     (P2O5). 


Grams.  Grams.  Grams. 

45.743103.525   109.300 

.  915     2. 070       2. 186 


92.991,363.155   46.724103.669    128.190 
!      27.2631       .932     2.073       2.564 


92.19  2,720.322 
:      27.203 


90.841,309.100 
26. 182 


92.971,360.556 
27.211 


93.311,339.545 
I      26.791 


92.467  207.194   237.490 
.  925     2. 072       2. 375 


Ratio. 


S:N. 


S03:N.  P205:X. 


1:15.2       1:6. 


1:14.' 


1:6.6       1:5.3 


1:14.9,      1:6. 


46.148105.009  132.222   1:14.6       1:6.4       1:5.1 

.923     2.100       2.644 t 

!            i  I            i             I 

46.397  103.447  127.86711:14.7       1:6.6       1:5.3 

.928     2.069       2.557' ! 

45.489101.321  124.551    1:14.7       1:6.6       1:5.4 

.910     2.026       2.491 ' 


2,027.421,872.846     92.38  4,009.201138.034  309.777   384.640   1:14.7 
13.52       12.486 26.728       .920     2.065       2.564 


655.031  605.305 

13. 10;  12. 106 

I 

688.14  634.272 

13.76  12.685 


92.41 


92.17 


1,343.171,239.577     92.28 
13.  43       12. 396 


1,295.776 
25.915 


45.391102.111    125.363   1:14.4 
.908     2.042       2.507! 


1,357.786   45.720105.132    130.653    1:15. 
27.156       .914     2.103       2.613 


2,653.562,  91.111207.243   256.016    1:14.7 
26.535       .911      2.0721      2.560 


1:6.5       1:5.3 


1 :6.  4        1 : 


1:6.5,      1:5.3 


1:6.5       1:5.: 

I 


CHANGES    IN    THE    RELATIVE    QUANTITIES    OF    SULPHUR    COM- 
POUNDS IN  THE  URINE. 


INDIVIDUAL    DATA. 

In  the  case  of  No.  1  the  most  marked  chaniro  in  the  distrihulion  of 
the  sulphur  ('()in})()iin(ls  in  tlie  urine*  is  soon  in  the  increase  of  inorganic 
sulphates  durinjj:  the  pnvscrvative  })erio(l.  The  neutral  sul})hur  is 
decreased,  while  the  etherc^al  sulphates  remain  })ractically  constant  in 
amount.  The  total  sulj)lmr  is  slii^^htly  increased  in  the  preservative 
period  and  falls  in  the  afier  ])eri()d.  The  ratio  of  the  ethereal  sul- 
phates to  the  inoriranic  does  not  show  any  marked  chancre,  hein«r 
sli<j:htly  incr(>as(>(l  dnrini:  the  j)rcscrvnl  i\(*  period.  Tiu*  fiu^ures  rep- 
resent iniz;  the  amounts  in  p{M-c(Mita_i:(*  of  th(*  total  sul})hur  show  these 
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variations  more  clearly  and  indicate  about  the  same  relations  as  the 
figures  for  actual  amounts. 

In  the  case  of  No.  2  practically  the  opposite  results  from  those 
shown  for  No.  1  are  found.  The  total  sulphur  excreted  in  this  case 
is  slightly  decreased  during  the  preservative  period  and  rises  during 
the  after  period  to  a  quantity  greater  than  in  the  fore  period.  The 
neutral  sulphur  is  increased  throughout;  the  ethereal  sulphates, 
though  slightly  decreased  in  the  preservative  period,  are  again  remark- 
ably constant,  while  the  inorganic  sulphates  are  slightly  decreased. 
The  ratio  is  just  a  little  below  the  average  and  remains  very  constant 
throughout. 

The  data  for  No.  3  in  a  general  way  appear  to  agree  with  those 
obtained  for  No.  1.  The  total  sulphur  excreted,  however,  shows  a 
slight  diminution  in  the  preservative  period.  The  neutral  sulphur 
shows  a  notable  decrease  in  the  preservative  period,  with  a  tendency 
to  return  to  normal  in  the  after  period;  the  ethereal  sulphates  are 
again  practically  constant  in  quantity  in  the  fore  and  preservative 
periods,  and  the  inorganic  sulphates  are  also  quite  constant,  being 
slightly  increased  in  the  preservative  and  after  periods.  These 
changes  are  more  markedly  shown,  in  their  relation  to  the  total 
amount  of  sulphur  excreted,  by  the  percentage  figures,  which  show  a 
decrease  in  neutral  sulphur,  while  in  all  the  other  forms  there  is  an 
increase. 

In  the  case  of  No.  4  there  is  a  considerable  variation  shown  in  the 
distribution  of  the  sulphur  compounds  during  the  three  periods. 
The  quantity  of  total  sulphur  excreted  is  somewhat  increased  during 
the  preservative  period  and  is  slightly  diminished  during  the  after 
period.  A  marked  change  is  shown  in  the  case  of  neutral  sulphur, 
which  is  increased  by  0.088  gram  daily  during  the  preservative  period, 
decreasing  in  the  after  period  to  a  quantity  but  little  larger  than  in 
the  fore  period.  The  ethereal  sulphates  are  quite  constant,  even  in 
this  case  being  but  0.008  gram  less  in  the  preservative  period  and 
0.009  gram  less  in  the  after  period  than  in  the  fore  period.  The 
inorganic  sulphates  are  slightly  increased  during  the  preservative 
period  and  diminished  during  the  after  period.  The  ratio  in  this 
instance  shows  a  notable  increase  during  the  preservative  period, 
showing  a  relative  decrease  in  the  excretion  of  ethereal  sulphates  to 
inorganic  sulphates.  In  this  case  the  results  expressed  in  the  per- 
centage of  the  total  sulphur  show  a  notable  increase  in  the  neutral 
sulphur,  and  a  decrease  in  all  the  other  forms  during  the  preservative 
period,  just  the  opposite  of  the  results  obtained  for  No.  3. 

The  data  for  No.  5  show  quite  a  marked  diminution  in  the  metab- 
olized sulphur  during  the  preservative  period.  The  neutral  sul- 
phur and  the  inorganic  sulphates  are  also  notably  reduced.  In  this 
case  the  quantity  of  ethereal  sulphates  shows  more  variation  than 

45429— Bull  84,  pt  v— OS 5 
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heretofore,  an  increase  being  noted  during  the  preservative  period, 
which  with  the  decrease  in  the  inorganic  sulphates  causes  the  ratio 
of  these  two  forms  to  decrease  to  quite  an  extent  during  the  preserva- 
tive period.  The  ratio  of  the  preservative  period  is  practically 
maintained  in  the  after  period.  The  percentage  results  show  a 
decrease  in  the  neutral  sulphur  and  a  shght  increase  in  all  the  other 
constituents,  agreeing  in  this  respect  mth  No.  3. 

In  the  case  of  No.  6  there  is  a  diminution  of  0.035  gram  of  sulphur 
as  S  during  the  preservative  period  and  of  0.092  gram  in  the  after 
period  as  compared  with  the  fore  period.  The  neutral  sulphur  shows 
a  decrease  of  0.095  gram  during  the  preservative  period  and  is  still 
further  decreased  in  the  after  period.  The  quantit}^  of  ethereal  sul- 
phur is  slightly  diminished  while  there  is  an  increase  during  the  pre- 
servative period  in  the  inorganic  sulphates,  which  accounts  for  the 
decided  increase  in  the  ratio  between  these  substances.  The  percent- 
age figures  show  a  very  marked  decrease  in  the  neutral  sulphur  and 
a  slight  decrease  in  the  ethereal  sulphates,  while  the  total  and  inor- 
ganic sulphates  show  a  notable  increase. 

In  the  case  of  No.  7  there  is  a  gradual  decrease  in  the  total  sulphur 
excreted  during  the  observation.  There  is  an  increase  in  the  amount 
of  neutral  sulphur  and  a  slight  increase  in  the  ethereal  sulphates 
during  the  preservative  period  and  a  decrease  in  both  substances  in 
the  after  period.  The  inorganic  sulphates  are  notabty  reduced  dur- 
ing the  preservative  period  and  remain  the  same  in  the  after  period. 
The  ratio  is  therefore  somewhat  decreased  in  the  preservative  and 
after  periods  as  compared  vdih  the  fore  period.  There  is  quite  a 
marked  increase  in  the  percentage  figures  for  neutral  sulphur  and  a 
slight  increase  in  the  case  of  ethereal  sulphates.  The  total  and  inor- 
ganic sulphates  are  quite  markedly  reduced. 

The  data  are  incomplete  for  No.  8,  who  became  ill  on  December  4, 
and  was  consequently  dropped  from  the  experiment.  The  striking 
feature  of  the  data  obtained  is  the  small  quantity  of  ethereal  sul- 
phates excreted  b}^  tliis  subject. 

No.  10  shows  a  diminution  in  actual  amount  of  all  the  forms  of  sul- 
phur during  the  preservative  period,  with  the  exception  of  the  ethereal 
sulphates,  which  remain  remarkably  constant  throughout.  There 
is  a  tendency  manifested  to  return  to  the  normal  during  the  after 
period,  ^^'ith  the  exception  of  the  neutral  sulphur,  which  continues 
to  decrease.  The  ratio  of  ethereal  to  inorganic  sulphates  is  quite 
constant,  being  but  slightly  less  in  the  preservative  period.  Only 
very  slight  variations  are  showTi  by  the  percentage  figures,  indicating 
slight  increases  in  all  cases  except  that  of  neutral  sulphur.  This 
contradiction  of  the  figures  for  actual  amounts  is  due  to  the  greater 
relative  decrease  of  sulphur  as  SO3,  on  which  the  percentages  are 
based. 
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In  the  case  of  No.  11  very  nearly  the  opposite  results  are  shown  to 
those  obtamed  in  the  case  of  No.  10.  The  ethereal  sulphates  are  not 
quite  as  constant  in  this  instance,  being  yery  slightly  less  in  the  pre- 
servative and  after  periods  than  in  the  fore  period.  The  percentage 
figures  do  not  show  any  great  variation,  but,  with  one  exception  (total 
sulphates)  show  the  same  relations  as  the  figures  for  actual  amounts, 
namely,  an  increase  in  total  sulphur  and  inorganic  sulphates,  and  a 
decrease  in  total  and  ethereal  sulphates. 

No.  12  shows  a  slight  increase  in  the  amount  of  total  sulphur 
excreted  in  the  preservative  period,  and  a  further  increase  in  the  after 
period.  There  is  a  notable  increase  in  the  neutral  sulphur  and  a 
slight  decrease  in  the  amount  of  inorganic  sulphates  during  the  pre- 
servative period,  with  an  increase  in  both  instances  in  the  after  period, 
as  compared  with  the  fore  period.  The  ethereal  sulphates  in  this 
case  are  again  practically  constant  throughout  the  observation.  The 
ratio  shows  very  little  change  in  the  preservative  period,  though 
there  is  a  slight  tendency  to  increase  it  throughout.  The  percentage 
figures  show  an  increase  in  the  amount  of  neutral  sulphur  and  a 
decrease  in  the  other  forms  during  the  period  in  which  formaldehyde 
was  given,  with  a  tendency  to  return  to  the  conditions  of  the  fore 
period  in  the  after  period,  in  all  cases  except  that  of  ethereal  sul- 
phates, which  continue  to  decrease. 

SUMMARIES. 

The  data  are  first  sunnnarized  for  Nos.  1  to  6,  who  received  the 
formaldehyde  immediately  after  it  was  placed  in  the  milk. 

In  the  case  of  total  sulphur,  there  is  a  very  slight  decrease  in  the 
excretion  during  the  preservative  period  which  is  augmented  during 
the  after  period.  Individually  this  is  shown  in  four  out  of  the  six  cases 
for  the  preservative  period.  The  neutral  sulphur  is  also  decreased 
during  the  preservative  period  and  still  further  decreased  during 
the  after  period.  This  change  is  also  shown  to  have  occurred  in  four 
out  of  the  six  cases  here  averaged.  The  ethereal  sulphates  are  practi- 
cally constant,  a  fact  which  was  quite  noticeable  throughout  the 
entire  individual  data,  while  the  inorganic  sulphates  are  slightly 
increased  during  the  preservative  period  and  decreased  during  the 
after  period.  The  average  ratio  of  ethereal  sulphates  to  the  inor- 
ganic is  1  :  13.0  in  the  fore  period,  1  :  13.3  in  the  preservative  period, 
and  1:  12.5  in  the  after  period,  a  very  slight  decrease  in  the  excre- 
tion of  the  ethereal  sulphates  in  relation  to  the  inorganic  sulphates, 
which  condition  is  reversed  in  the  after  period.  There  is  a  little  over 
1  per  cent  decrease  in  neutral  sulphur  shown  in  the  figures  represent- 
ing the  percentage  excretion  in  the  preservative  period,  and  an  increase 
of  the  same  magnitude  in  inorganic  and  total  sulphates,  while  the 
ethereal  sulphates  are  practically  the  same  throughout.     During  the 
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after  period  there  is  a  decrease  in  the  percentage  amounts  of  both 
the  neutral  and  inorganic  sulphates. 

From  the  data  in  this  table  there  is  evidence  of  a  slight  tendency 
to  derange  the  normal  relations  of  the  sulphur  compounds,  but  not  of 
a  magnitude  to  warrant  ascribing  the  change  entirely  to  the  effect  of 
the  preservative  administered. 

In  the  summary  for  Nos.  7, 10, 11,  and  12,  the  subjects  who  received 
milk  preserved  two  days  with  formaldehyde,  there  is  no  change  in 
the  total  sulphur  during  the  preservative  period  and  a  very  slight 
increase  during  the  after  period.  There  is  a  notable  increase  m  the 
quantity  of  neutral  sulphur  during  the  preservative  period,  which 
occurs  individually  in  tliree  of  the  four  subjects,  while  in  the  after 
period  the  average  results  show  a  decrease.  The  ethereal  sulphates 
are  constant  throughout,  while  the  inorganic  sulphates  show  a  slight 
decrease,  rising  again  in  the  after  period  to  a  little  larger  quantity 
than  in  the  fore  period.  The  ratio  conforms  to  these  variations  and 
is  slightly  smaller  in  the  preservative  period  and  larger  in  the  after 
period. 

In  this  summary  there  are  also  sho\\Ti  differences  of  slightly  more 
than  1  per  cent  between  the  preservative  and  fore  periods  (ethereal 
sulphates  excepted,  which  are  agam  constant).  The  differences, 
however,  are  contrary  to  the  results  obtained  for  Nos.  1  to  6,  the 
neutral  sulphur  being  increased  and  the  inorganic  and  total  sulphates 
decreased.  Thus,  there  is  sho^\Tl  a  difference  to  this  extent  between 
these  two  summaries  under  the  conditions  described,  but  from  these 
data  alone  the  difference  is  hardly  of  sufhcient  magnitude  to  be 
ascribed  to  the  form  in  which  the  formaldehyde  was  admmistered. 

The  summary  for  the  ten  men  who  completed  the  experiment,  and 
which  is  a  combination  of  the  above  summaries,  naturally  shows 
practically  no  change  in  the  distribution  of  these  elements  throughout 
the  entire  period  of  observation,  inasmuch  as  the  tendencies  shown 
by  the  two  groups  counteract  each  other.  "^ 

The  only  conclusion  which  can  be  dra\vn  from  the  data  is  the  slight 
tendency  evidenced  in  the  case  of  the  formaldehyde-preserved  milk 
to  retard  the  proteid  metabolism.  In  this  connection,  it  should  be 
observed  that  the  balance  sheets  show  an  increased  ingestion  of  sul- 
phur in  the  preservative  period,  and  also  a  decrease  in  the  excretion 
of  metabolized  nitrogen,  and  a  marked  increase  in  the  phosphoric  acid 
excreted  in  the  urine. 
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Table  VII. —  Urine  determinations — Ratio  of  preformed  sulphates  to  ethereal  sulphates 
and  neutral  sulphur^  Series  IX. 

[Averages  are  per  daj".] 


Total 
sul- 
phur 
as  S. 

Total 
sul- 
phur 
asSOs. 

Neu- 
tral 
sul- 
phur 
as 
SO3. 

Total 
sul- 
phates 
asSOa. 

Ethe- 
real 
sul- 
phates 
asSOs. 

Inor- 
ganic 
sul- 
phates 
asSOs. 

Ratio 
ethe- 
real to 
inor- 
ganic 
sul- 
phates. 

Results  expressed  in  per  cent 
of  total  sulphur  in  terms  of 
SO3. 

Period. 

Neu- 
tral 
sul- 

phui-. 

Total 
sul- 
phates. 

Ethe- 
real 
sul- 
phates. 

Inor- 
ganic 
sul- 
phates. 

Fore  period. 

First  subperiod: 
Total 

Gms. 
4.114 
.823 

4.090 
.818 

Gms. 
10.273 
2.055 

10. 213 
2.043 

Gms. 

1.174 

.235 

1.123 
.225 

Gms. 
9.099 
1.820 

9.090 
1.818 

Gms. 
0.683 
.137 

.602 
.120 

Gms. 
8.416 
1.  683 

8.488 
1.698 

1:12.3 

P.ct. 
11.43 

P.  ct. 

88.57 

P.  ct. 
6.65 

P.  ct. 
81  92 

Second  subperiod: 
Total 

1:14.1 

11.00 

89.00 

5.89 

83.11 

Average 

■ 

Entire  fore  period: 
Total 

8.204 
.820 

20.  485 
2.049 

2.297 
.230 

18. 189 
1.819 

1.285 
.128 

16. 904 
1.690 

1:13.2 

'ii."2i 

■"■88.'79 

■■"■6."27 

Average 

82.52 

Preservative  period. 

First  subperiod: 
Total 

4.322 
.864 

4.423 

.885 

4.253 
.851 

10.  792 
2.158 

11.  044 
2.209 

10.  620 
2.124 

1.171 
.234 

.943 
.189 

.982 
.196 

9.621 
1.924 

10. 101 
2.020 

9.638 
1.928 

.609 
.122 

.598 
.120 

,783 
.157 

9.012 
.    .802 

9.503 
1.900 

8.855 
1.771 

1:14.8 

10.85 

89.15 

5.64 

83.51 

Average 

Second  subperiod: 
Total 

Average 

1:15.9 

8.54 

91.46 

5.41 

86.05 

Third  subperiod: 

Total 

Average 

1:11.3 

9.25 

90.75 

7.37 

83.38 

Entire  preservative 
period: 

Total 

Average 

12.  998 
.867 

32.  456 
2.164 

3.096 
.206 

29.  360 
1.957 

1.990 
.133 

27.  370 
1.825 

1:13.8 

"'9.' 54 

""96.' 46 

"■"■6.'i3 

"'si' 33 

After  period. 

First  subperiod: 
Total 

4.087 
.817 

3.931 

.783 

10. 205 
2.041 

9.816 
1.963 

1.410 
.282 

.808 
.161 

8.795 
1.759 

9.008 
1.802 

.617 
.123 

.637 
.127 

8.178 
1.636 

8.371 
1.675 

1:13.3 

13.82 

86.18 

6.05 

80.13 

Average. 

Second  subperiod: 
Total 

1:13.1 

8.23 

91.77 

6  49 

85.28 

Average . . 

Entire  after  period: 
Total 

8.018 
.802 

20. 021 

2.218 

17.  803 
1.780 

1.254 
.125 

16. 549 

1.  655 

1:13.2 

'ii.'os 

""88."  92 

"    "6.'26 

Average 

2.002 

.222 

82.66 
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Table  YII. —  Urine  determinations — Ratio  of  preformed  sulphates  to  ethereal  sulphates 
and  neutral  sjilphur,  Series  IX — Continued. 

[Averages  ar'*  per  day.] 
ISTo.  2. 


Period. 


Fore  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Entire  fore  period: 

Total 

Average 

Preservative  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

Average 

Entire  preservative 
period: 

Total 

Average 

After  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Entire  after  period: 

Total 

Average 


Total 
sul- 
phur 
as  S 


Neu-  I 
Total '  tral     Total 

sul-    !  sul-  '■    sul- 
phur   phur  phates 


as  SO3. 


as 
SO3. 


SO3 


Ratio 
Ethe-    Inor-     ethe- 
real    ganic    real  to 
sul-    i    sul-       inor- 
phates  phates    ganic 


Results  expressed  in  per  cent 
of  total  sulphur  in  terms  of 
SO3. 


as  SO3. 


as  SO3.     sul' 
phates 


Gms.  Gms.  Gms.  Gms.  ;  Gms.  I  Gms. 
5.095  12.722  1.317  11.405'  1.199  10.20G 
1.0191     2.544     .263     2.281       .240     2.041 


.982 


10. 003 
1.000 


4.630 


5.170 
1.034 


5.065 
1.013 


12.255    1.265   10. 
2.451:     .253     2. 


24.977   2.582 
2.498     .258 


11.561 
2.312 


12.909  2.075 

2. 582  .  415 

12.647  1.190 

2. 529  .  238 


14.865   37.118    4.077 
.991     2.475     .272 


22.  395 
2.240 


10.  750 
2.150 


10.834 
2.167 


11.  457 
2.291 


33.  041 
2.203 


5.107 
1.021 


5.153 
1.031 


10.  260 
1.026 


12.  752! 
2. 550 


1.720!  11.032 
.  344     2. 206 


12.867    1.136 
2.  5731     .  227 


25.619   2.856 
2.562     .286 

1 


11. 731 
2. 346 


1.079 
.216 


2.278 


1.031 
.206 


1.094 
.219 


1.181 
.236 


3.306 
.220 


,911        1:9.2    10.32 


20.117        1:1 
2.012 10.34 


9.719 
1.944 


.740 


10.  276 
2. 055 


1:9.4 
1:8.9 


89. 661 


7. 01       92. 


16. 07]       83. 93 


1:8.7     9.4l|       90.59, 


29.735'       1:9.0 
1.982 


1.226 
.245 


1.095 
.219 


22. 763     2. 321 
2.276       .232 


9.8061 
1.961! 


10.  636 
2. 127j 


1:8.0 


1:9.7 


13.49       86.51 


8. 83       91. 17 


20.442'       1:8.8 

2.044! 11.15       88.85: 


9. 12       80. 54 


8.92 

8.47I 

I 
9.34; 


84.07 
75.  40 


81.25 


10.98'      89.02         8.92       80.10 


9.61 


8.51' 


76. 90 

82.  t.f. 


J.  79 
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Table  VII. —  Urine  determinations — Ratio  of  -preformed  sulphates  to  ethereal  sulphates 
and  neutral  sulphur,  Series  IX — Continued. 

[Averages  are  per  day.] 
nSTo.  3. 


Total 
sul- 
phur 
asS. 

Total 
sul- 
phur 
as  SO3. 

Neu- 
tral 
sul- 
phur 

as 
SO3. 

Total 
sul- 
phates 
asSOs. 

Ethe- 
real 
sul- 
phates 
as  SO3. 

Inor- 
ganic 

Ratio 
ethe- 
real to 

Results  expressed  in  per  cent 
of  total  sulphur  in  terms  of 
SO3. 

Period. 

sul- 
phates 
as  SO3. 

inor- 
ganic 
sul- 
phates. 

Neu- 
tral 
sul- 
phur. 

Total 
sul- 
phates. 

Ethe- 
real 
sul- 
phates. 

Inor- 
ganic 
sul- 
phates. 

Fore  -period. 

First  subperiod: 
Total 

Gms. 
4.807 
.961 

4.964 
.993 

Gms. 
12.  003 

Gms. 
1    118 

G^ms. 
10. 885 
2.177 

10.  655 
2.131 

Gms. 

0.632 

.126 

.621 
.124 

Gms. 
10. 253 
2.051 

10.  034 
2.007 

1 :16. 2 

P.d. 
9.31 

F.ct. 
90.69 

P.ct. 
5.27 

P.ct. 

85.42 

Average 

Second  subperiod: 
Total 

2  401;       224 

12.395 
2.479 

1.740 
.348 

1:16.2 

14.04 

85.96 

5.01 

80.95 

Average 

Entire  fore  period: 
Total 

9.771 

.977 

24.  398 
2.440 

2.858 

21.540 
2.154 

1.253 
.125 

20.  287 
2.029 

1:16.2 


"ii.'n 

""88."  29 

"'"5.'i4 

Average 

83.15 

Preservative  period. 

First  subperiod: 
Total 

4.777 
.955 

4.844 
.969 

4.513 
.903 

11.928 
2. 386 

12  095 

.478 
.096 

1  S7n 

11.  450 
2.290 

10  725 

.625 
.125 

fi2fi 

10.  825 
2.165 

10.  099 
2.020 

9.624 
1.925 

1:17.3 

4.01 

95.99 

5.24 

90.75 

Second  subperiod: 
Total 

1:16.1 

11.33 

88.67 

5.18 

83.49 

Average 

2.419     .274 

11.269   1.001 
2.254     .200 

2. 145!       .  125 

Third  subperiod: 
Total 

10. 268 
2.054 

.644 
.129 

1:14.9 

8.88 

91.12 

5.71 

85.41 

Average 

Entire  preservative 
period: 
Total 

14. 134 
.942 

35.293   2.850 
2. 353     .  190 

32.  443 
2.163 

1.  895 
.126 

30.  548 
2.037 

1:16.1 

"'8.' 08 

""9i.'92 

'""5."  37 

Average... 

86.55 

After  period. 

First  subperiod: 
Total 

4.933 

.987 

4.712 

12. 318 
2.464 

1 1  7fifi 

1.400 
.280 

.963 
.192 

10.918 
2.184 

10. 803 
2.161 

.658 
.132 

.701 
.140 

10. 260 
2.052 

10. 102 
2.021 

1:15.6 

11.37 

88.63 

5.34 

83.29 

Average 

Second  subperiod: 
Total 

1:14.4 

8.18 

91.82 

5.96 

85.86 

Average 

.942     2.353 

Entire  after  period: 
Total 

9.645 
.965 

24. 084 
2.408 

2.363 
.236 

21.721 
2.172 

1.359 
136 

20.362      1:1.5.0 

""9."  si 

""'96.' 19 

5."  64 

Average 

2.036 

84.55 
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Table  YII. —  Urine  determinations — Ratio  of  preformed  sulphates  to  ethereal  sulphates 
and  neutral  sulphur.  Series  IX — Continued. 

[Averages  are  per  day.] 
ISTo.    4. 


Total 
sul- 
phur 
asS. 

Total 

Neu- 
tral 

Total 

Ethe-    Inor- 
real     ganic 
sul-       sul- 
phates phates 
asSOs.  asSOs. 

Ratio 
ethe- 
real to 
inor- 
ganic 
sul- 
phates. 

Results  expressed  in  per  cent 
of  total  sulphur  in  terms  of 
SO3. 

Period. 

phur    phur 
asSOs.     as 
i  SO3. 

1 

sul- 
phates 
asS03. 

Neu- 
tral 
sul- 
phur. 

Total 
sul- 
phates. 

Ethe- 
real 
sul- 
phates. 

Inor- 
ganic 
sul- 
phates. 

Fore  period. 

First  subperiod: 
Total 

Gms. 

4.367 

.873 

4. 933 

.987 

Gms. 
10. 904 
2. 181 

12.318 

Gms. 

0.  462 

.092 

1.049 

Gms. 
10.  442 
2.088 

11.276 
2.255 

Gms. 

0.742 

.148 

.729 

Gms. 
9.700 
1.940 

in.  .'547 

1:13.1 

P.ct. 

4.24 

P.ct. 
95.76 

P.ct. 

6.80 

P.ct. 

88.96 

Average 

Second  subperiod: 
Total 

1:14.5 

8.46 

91.54 

5.92 

85.62 

Average 

2. 464      . 208 

.146     2.109 

Entire  fore  period: 
Total 

9.300 
.930 

23.  222 
2.322 

1.504 
.150 

21.  718 
2.172 

1.471 
.147 

20.  247 
2.025 

1:13.8 

""a  48 

"'"93.' 52 

""'6."33 

Average 

87.19 

Preservative  period. 

First  subperiod: 
Total 

5.097 
1.019 

4.852 
.970 

4.944 
.989 

12.  727 
2.545 

12.115 
2.423 

12.343 
2.469 

1. 050 
.210 

1.201 
.240 

1.324 
.265 

11.  677 
2.335 

10.  914 
2.183 

11.  021 
2.204 

.682 
.136 

.728 
.146 

.671 
.134 

10.  995 
2.199 

10.186 
2.037 

10.350 
2.070 

1:16.1 

8.25 

91.75 

5.36 

86.39 

Average 

Second  subperiod: 
Total 

1:14.0 

9.91 

90.09 

6.01 

84.08 

Average 

Third  subperiod: 
Total 

1:15.4 

'i6.'78 

""89."  28 

"""5."44 

Average 

S3. 84 

Entire  preservative 
period: 

Total 

Average 

14. 893 
.993 

37. 187 
2.479 

3.  575 
.238 

33.  612 
2.241 

2.081 
.139 

31.531 
2.102 

1:15.2 


"9.  hi 

'"96."  39 

""'5."  60 

■*'84.'79 

After  period. 

First  subperiod: 
Total 

4.680 
.936 

4.458 
.892 

11.686!     .976 
2.337j     .195 

11.132[     .761 
2.226     .152 

10.  710 
2.142 

10. 371 
2.074 

.669 

10.041 

1:15.0 

8.35 

91.65 

5.72 

85.93 

Average 

Second  subperiod: 
Total 

.  134!    2.  nns 

.714 
.143 

9.657 

1:13.5 

"6."  84 

""93.'i6 

■"6."4i 

Average 

1.931! 

86.75 

Entire  after  period: 
Total 

9.138 
.914 

22.8I81  l-?.-?? 

21.081 
2.108 

1.383 
.138 

19.  698 
1.970 

1:14.2 

"■7.'6i 

■" "92:39 

'""aoe 

Average 

2.282 

.174 

86.33 

1                                                                FORMALDEHYDE. 

Table  VII. —  Urine  determinations — Ratio  of  preformed  sulphates  to  ethereal  sji 
1                                      and  neutral  sulphw\  Series  IX — Continued. 

1                                                                        [Averages  are  per  day.] 

ISTo.    5. 

1861 

Iphates 

Period. 

Neu- !              T?+>,Q 
Total     Total  1  tral  I  Total    ^^X,T' 
a,,!         .,,1        „„i        ^.,1        real 

Ratio 
Inor-     ethe- 
ganic    real  to 

Results  expressed  in  per  cent 
of  total  sulphur  in  terms  of 
SO3. 

phur 
asS. 

phur 
as  SO3. 

phur 

as 
SO3. 

phates 
asSOs. 

sul- 
phates 
asSOa. 

sul- 
phates 
asSOs. 

inor- 
ganic 
sul- 
phates. 

Neu- 
tral 

sul- 
phur. 

Total 
sul- 
phates. 

Ethe-     Inor- 
real       ganic 
sul-        sul- 
phates.; phates. 

Fore  period. 

First  suhperiod: 
Total 

Gms. 
3.863 

Gms. 
0  Mt\ 

Gms. 
a  S49 

Gms. 

8.797 
1.759 

9.281 
1.856 

Gms. 

0.470 

.094 

.583 
.117 

Gms. 

8.327 

1:17.7 

P.ct. 

8.80 

P.ct. 
91.20 

P.ct. 

4.87 

P.ct. 

Average 

Second  subperiod: 

Total 

Average 

.773      1.929     .170 

1.665 

_._. 

4.306'  10.752 
.861;    2.150 

1.471 
■  .294 

8.698 
1.740 

1:14.9   13.08 

86.32 

5.  42       SO.  90 

Entire  fore  period: 
Total 

8.169 
.817 

20.398 
2.040 

2.320 
.232 

18.078 

1.053 
.105 

17.025 
1.702 

1:16.2 

Average 

11.37 

88.63 

5.16 

83.47 

Preservative  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 
Total     

3.  686 
.737 

9.204 
1    841 

.766 
.153 

.830 
.166 

.956 
.191 

8.611 
1.722 

8  293 

.591 
.118 

.652 
.130 

7.847 
1. 569 

7.959 
1.592 

7.702 
1.540 

1:13.3 

8.32 

91.  68 

6.42 

85.26 

3.  781     9.  441 
.  756     1.  888 

3.704     9.249 
.741;     1.850 

1:12.2 

8.79 

91.21 

6.91 

84.30 

Average 

Third  subperiod: 
Total 

1:13.0 

10.34 

SC).  fifi 

6.39 

Xi  97 

Average 

1.  659       .  118 

"■"■ 

1 

Entire  preservative 
period: 
Total 

i 
11.17l'   97  8Q4 

2.552 
.170 

25.342 
1.  689 

1.834 
.122 

23.508     1:12.8 
1.567| 

""9.' is 

'96.' 85 

'"6."57 

Average 

.745 

1.860 

84.  28 

After  period. 

First  subperiod: 
Total 

3.464 
.693 

4.131 

.826 

8.&50 
1.730 

10. 315 
2.063 

.277 
.055 

.918 
.184 

8.373 
1.  675 

9.397 
1.879 

.652 
.130 

.628 
.126 

7.721 
1.544 

8.769 
1.754 

1:11.8 

3.20 

96.80 

7.54 

89. '6 

Average 

Second  subperiod: 
Total 

1:14.0 

8.90 

91.10 

fi  OP 

85  01 

Average 

Entire  after  period: 
Total 

7.595 

IR.Pa'i 

i.ia.'i 

17.770 

1.980 

16.  490 
1.  C49 

1:12.9 

"'93.' 70 

■•••6.-75 

Average 

.760[    1.896     .120     1.777       .128 

6. 30 

86.95 
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Table  VII. —  Urine  determinations — Ratio  of  preformed  sulphates  to  ethereal  sulphates 
and  neutral  sulphur,  Series  IX — Continued. 

[Averages  are  per  day.] 
No.    6. 


Total 
sul- 
phur 
asS. 

Total 
sul- 
phur 
asSOs. 

Neu- 
tral 

sul- 
phur 

as 
SO3. 

Total 

Ethe- 
real 

Inor- 
ganic 

Ratio 
ethe- 
real to 

Results  expressed  in  per  cent 
of  total  sulphur  in  terms  of 
SO3. 

Period. 

sul- 
phates 
as  SO3. 

sul- 
phates 
as  SO3. 

sul- 
phates 
as  SO3. 

inor- 
ganic 
sul- 
phates. 

Neu- 
tral 
sul- 
phur. 

Total 
sul- 
phates. 

Ethe- 
real 
sul- 
phates. 

Inor- 
ganic 
sul- 
phates. 

Fore  period. 

First  subperiod: 

Total 

Average 

Gms. 
3.810 

.762 

Gms. 
9.514 
1.903 

10.944 
2. 1S9 

Gms. 
1.108 
.222 

1.190 
.238 

Gms. 
8.  406 
1.  681 

9.754 
1.951 

Gms. 

0.627 

.125 

.586 
.117 

Gms. 
7.779 
1.556 

9.168 
1.834 

1:12.4 

P.ct. 
11.65 

P.ct. 
88.35 

P.ct. 
6.59 

P.  ct. 

81.  7f. 

Second  subperiod: 

Total !    4.383 

Average !      .  .S77 

1:15.6 

10.87 

89.13 

5.35 

83.78 

Entire  fore  period: 

Total 

Average 

Preservative  period. 

First  subperiod. 
Total 

8. 193 
.819 

20.  458 
2.  046 

2.298 
.230 

18. 160 
1.816 

1.213 
.121 

16.  947 
1.695 

1:14.0 

'ii.'23 

■■"88."77 

'"■"5.93 

'"82.84 

4.041 
.808 

10.  090 
2.018 

9.  573 
1.915 

9.  701 
1.940 

.621 
.124 

.689 
.138 

.710 
.142 

9.  469 
1.894 

8.884 
1.777 

8.991 

.471 
.094 

.494 
.099 

.603 

8.998 
1.800 

8.390 
1.678 

8.388 
1.677 

1:19.1 

6.15 

93.85 

4.67 

88.18 

Average 

Second  subperiod: 
Total 

3.834 

.767 

3.885 
.777 

1:17.0 

7.20 

92.80 

5.16 

87.64 

Average 

Third  subperiod: 
Total 

1:13.9 

1 

7. 32       92.  68 

6.22 

86.  46 

Average 

1.  798;      .  121 

1 

Entire  preservative 
period: 
Total     

11.760 

.784 

29.365 
1.958 

2.021 
.135 

27. 344 
1.823 

1.568 
.105 

25.  776 
1.718 

1:16.4 

■■■■5.' 34 

Average 

6.88 

93.12 

87.78 

After  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 
Total 

3.546 
.709 

3.726 
.  745 

8.854 
1.771 

9.304 

1    Sfil 

.481 
.096 

.743 
.149 

8.373 
1.675 

8.561 
1.712 

.551 
.110 

.599 
.120 

7.822 
1.565 

7.  962 
1.592 

1:14.2 

5.43 

94.57 

6.22 

88.35 

1:13.3 

7.99 

92.01 

6.44 

85.57 

Average 

Entire  after  period: 
Total 

7.272   IS.  l.'iS 

1.224 
.123 

i 
16.934      1.150 

15. 784 
1.578 

1:13.7 

""6.'74 

1 

Average 

.727 

1.816 

1.693 

.115 

93.  26 

6.33 

Stl.  93 
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H  Table  VII. —  Urine  determinations — Ratio  of  preformed  sulphates  to  ethereal  sulphates 
I  and  neutral  sulphur,  Series  IX — Continued. 

[Averages  are  per  daj-.] 


Total 
sul- 
phur 

as  S. 

Total 
sul- 
phur 
asSOs- 

Neu- 
tral 
sul- 
phur 

as 
SO3. 

Total 
sul- 
phates 
asSOg. 

Ethe- 
real 
sul- 
phates 
asSOs. 

Inor- 
ganic 

Ratio 
ethe- 
real to 

Results  expressed  in  per  cent 
of  total  sulphur  in  terms  of 
SO3. 

Period. 

sul- 
phates 
asSOs. 

inor- 
ganic 
sul- 
phates. 

pit.  P^aVes.  p->;,. 

Inor- 
ganic 
sul- 
phates. 

Fore  period. 

First  subperiod: 
Total 

Gms. 
4.608 
.922 

Gms. 
11.506 
2.301 

Gms. 
0.762 
.152 

.762 
.152 

Gms. 
10. 744 
2.149 

10.  744 
2.149 

Gms. 

0.716 

.143 

.716 
.143 

Gms. 
10. 028 
2.006 

10. 028 
2.006 

1:14.0 

P.  ct.     p.  ct. 

6.  621      93.  38 

1 

P.ct. 

6.22 

P.ct. 

87.16 

Second  subperiod: 
Total 

4.608    11.506 
.922;     2.301 

1:14.0 

! i'" 

6  62!      93  38         6  22       87  16 

Average 

I 

Entire  fore  period: 
Total. 

9.216   23.012 
.922     2.301 

1.524 
.152 

21.488 
2.149 

1.432 
.143 

20.056i     1:14.0 
2.006 

I     "            •.   .   .     i 

Average 

6.62;      93.38         6.22       87.16 

Preservative  ■period. 

First  subperiod: 
Total 

4.621 
.924 

4.560 
.912 

4.374 

.875 

11.  539 
2.308 

11.386 
2.277 

10.922 
2.184 

.922 
.185 

1.135 
.227 

-1.380 
.276 

10. 617 
2.123 

10.  251 
2.050 

9.542 
1.908 

.745 
.149 

.785 
.157 

.756 
.151 

9.872 
1.974 

9.466 

1:13.3 

7.99 

92.  01          fi.  46 

85.55 

Average 

Second  subperiod : 
Total  . 

1:12.1 

1                1 
9. 97J      90.03         6.89 

83.14 

Average 

Third  subperiod: 
Total 

1.893 

8.786 
1.757 

1:11.6 

12.64 

87.36 

6.92 

80.44 

Average 

Entire  preservative 
period: 
Total 

13.  555   33.  847 
.  904:     2.  256 

3.437 
.229 

30.  410 
2.027 

2.286 
.152 

28. 124 
1.875 

1:12.3 

"io.'is 

'"89."  85 

■■"6.' 75 

Average 

83.10 

Ajter  period. 

First  subperiod: 
Total 

4.244 

10. 597 
2.119 

1.083 
.216 

.794 
.159 

9.514 
1.903 

10.  690 
2.138 

.679 
.136 

.771 
.154 

8.835 

1:13.0 

10.22 

89.78 

6.41 

83.37 

.849 

1.  767 

9.919 
1.984 

1 

Second  subperiod:     !             i 

Total 4.599   11.484 

Average 99n     2  207 

1 
1:12.9     6.91 

93.09 

6.71 

86.38 

Entire  after  period; 

Total 

Average 



8.843   22.081 
.884!     2.208 

1 

1.877   20.204 
.188     2.020 

1.450 
.145 

18.  754 
1.875 

1:12.9 

1    8.50 

■■■gi.'so 

'""'6."57 

""84."  93 
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Table  VII. —  Urine  determinations — Ratio  of  prefomud  sulphates  to  ethereal  sulphates 
and  neutral  sulphur,  Series  IX — Continued. 

[Averages  are  per  day.] 
'No.  8. 


Period. 


Total 
sul- 
phur 
as  S. 


Xeu- 

Total    tral 

sul-      sul- 


Total 
sul- 


Fore  period. 


First  subperiod:  Gms. 

Total 5.560 

Average 1.112 

Second  subperiod: 

Total 5.  526 

Average 1.105 


Ethe. 
real 
sul 


Inor- 
ganic 
sul- 


Ratio 
ethe- 
real to 
inor- 


Results  expressed  in  per  cent 
of  total  sulphur  in  terms  of 
SO3. 


fsoV^af?siofP^^^^^P^^t««   ganic    ^\  Total 
,sbU3.     as    as.bUs.  ^„  c!o„  Qc  en.      cni.       tral       _,,,_ 


SO3. 


Gms.  I  G 
13.883   0.951 
2. 777     .  190 

13.798    1.399 
2.  760     .  280 


Gms. 
12.  932 
2.586 

12.  397 
2.479 


asSOs.  asSO; 


Gms. 
0.524 
.105 

.432 


11.086   27.682   2.350'  25.329 
1.109     2.768     .235     2.533 


Entire  fore  period: 

Total 

Average 

Preservative  period. 


First  subperiod: 

Total 5.481  13.6861  1.041  12.545 

Average 1.096  2.7371    .208  2.509 

Second  subperiod: 

Total 5.641  14.086    1.185  12.901 

Average 1.128  2.817     .237!  2.580 


Entire  preservative  I 

period:  ! 

Total 11.  I22I  27. 772   2. 326l  25.  446 

Average 1.112     2.777     .232     2.545 


Gms 
12.408 
2.482 

11.  965 
2.393 


9561  24.373 
096     2. 437 


sul- 
phates. 


1:23.7 


1:27.7 


.418 
.084 


12. 127 
2.425 


421    12.480 
084     2.496 


.839   24.607 
.  084     2.  461 


1:25.5 


1:29.0 


sul- 
phur. 


sul 
phates 


P.ct. 
6.85 


10.16 


P.  ct 
93.15 


89.84 


8.50 


8.34 


1:29. 


8.41 


1:29.3 


91.50 


91.66 


Ethe-  Inor- 
real  ganic 
sul-        sul- 
phates, phates. 


P.ct. 
3.7: 


3.13 


P.  ct. 


86.71 


3.  45       88. 05 


3. 05       88. 61 


91.  59 


88.60 


8.38       91.62         3.02       88.60 
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Table  YII. —  Urine  determinations — Ratio  of  preformed  sulphates  to  ethereal  sulphates 
and  neutral  sulphur,  Series  IX — Continued. 

[Averages  ax'e  per  day.] 
IS^o.  lO. 


Total 

Total 

Neu- 
tral 
sul- 
phur 

as 
SO3. 

Total 

sul- 
phates 
asSOa. 

Ethe- 
real 

Inor- 
ganic 
sul- 
phates 
asSOa. 

Ratio 
ethe- 
real to 
inor- 
ganic 
sul- 
phates. 

Results  expressed  in  per  cent 
of  total  sulphur  in  terms  of 
SO3. 

Period. 

phur     phur 
asS.    asSOs. 

j 

SUi- 

phates 
asSOa. 

Neu- 
tral 
sul- 
phur. 

Total 
sul- 
phates. 

Ethe-     Inor- 
real       ganic 
sul-         sul- 
phates, phates. 

Fore  period. 

First  subperiod: 
Total 

Gms.  '  Gms. 
5.tJ68   14.153 
1. 134     ■'-  S31 

Gms. 
1.554 
.311 

Gms. 
12.  599 
2.520 

12. 246 
2.449 

Gms. 
0.752 
.150 

Gms. 

11.847 
•>.  369 

1:15.8 

P.ct. 
10.  98 

P.  ct. 
89.02 

P.  ct.     P.  ct. 

5.31J      83.71 

Second  subperiod: 

Total 

Average 

5.  507 
1  101 

13.751    1.505 
2.  750     .  301 

.813   11.433 
.  1631     2.  287 



1:14.1 

10.94 

89.06 

5.  91       83. 15 

" 

Entire  fore  period: 

Total 

Average 

11. 175 
1.118 

27.  904 
2.790 

3.059 
.306 

24.845 
2.484 

1.565 
.156 

23.280 
2.328 

1:14.9 

'i6.'96 

■■"89.' 04 

""S.'ei 

"'83.' 43 

Preservative  period. 

First  subperiod: 
Total 

5.585 
1.117 

5.493 
1.099 

5.076 
1.015 

13.  946 

1  ?.^^ 

12.  395 

7^(\ 

11.  645 
2.329 

11.559 
2. 312 

10.  494 
2.099 

1:15.5 

11.12 

88.88 

5.38 

83.50 

Average 

2. 789i     ..310 

13.716    1.369 
2.743      .274 

12.675    1.347 
2.535|     .269 

2.479!       .150 

Second  subperiod: 
Total 

12.  347 
2.469 

11.328 
2.266 

.788 
.158 

.834 
.167 

1:14.7 

9.98 

90.02 

5.75 

84.27 

Average 

Third  subperiod: 

Total 

Average 

1:12.6 

10.63 

89.37 

6.58 

82.79 



Entire  preservative 
period: 
Total.    . 

16. 154 
1.077 

40.3371  4.267 
2.689J     .284 

36.  070 
2.405 

2.372 
.158 

33.698 
2.247 

1:14.2 

'io.'ss 

"'89.' 42 

'"'5.' 88 

Average 

83.54 

After  period. 

First  subperiod: 
Total 

5.496 
1.099 

5. 397 
1.079 

13.  724 
2.745 

13.  476 
2.695 

1.240 

.248 

1.158 
.232 

12.  484 
2.497 

12.318 
2.464 

.817 
.163 

.731 
.146 

11. 667 
2.333 

11.587 
2.317 

1:14.3 

9.04 

90.  96         0.  95 

85.01 

Average 

Second  subperiod: 
Total 

1:15.9 

8.59 

91.41 

5.42 



85.99 

Average 

Entire  after  period; 
Total 

10.893 
1.089 

27.200 
2.720 

2.398 
.240 

24.802 
2.480 

1.548 
.155 

23.254 
2.325 

1:15.0 

"8.' 82 

■"9Lis 

■"■■5.'69 

Average 

85.49 
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Table  VII. —  Urine  determinations — Ratio  of  pi'eformed  sulphates  to  ethereal  sulphates 
and  neutral  sulphur,  Series  IX — Continued. 

[Averages  are  per  day.] 
IS-o.  11. 


Total 
sul- 
phur 

asS. 

Total 
sul- 
phur 
as  SO3. 

Neu- 
tral 
sul- 
phur 

as 
SO3. 

Total 
sul- 
phates 
asSOa. 

Gms. 
9.586 
1.917 

10. 003 
2.001 

Ethe- 
real 

Inor- 
eanic 

Ratio 
ethe- 
real to 
inor- 
ganic 
sul- 
phates. 

.Results  expressed  in  per  cent 
of  total  sulphur  in  terms  of 
SO3. 

Period. 

sul-       sul- 
phates phates 
asSOs.  asSOs. 

Neu- 
tral 
sul- 
phur. 

Total 
sul- 
phates. 

Ethe- 
real 
sul- 
phates. 

Inor- 
ganic 
sul- 
phates. 

Fore  period. 

First  subperiod: 
Total 

Gms. 

4.328 

.866 

4.586 
.917 

Gms. 
10. 807 
2.161 

11. 451 
2.290 

Gms. 

1.221 

.244 

1.448 
.290 

Gms. 

0.606 

.121 

.656 
.131 

Gms. 
8.980 
1.-796 

9.347 
1.869 

1:14.8 

P.ct. 
11.30 

P.ct. 

88.70 

P.ct. 
5.61 

P.  ct. 
83.09 

Average 

Second  subperiod: 
Total 

1:14.2   12.65 

i 

87.35 

5.73 

81.62 

Average 

Entire  fore  period: 
Total 

8.914 
.891 

22. 258 
2.226 

2.669 
.267 

19.589 
1.959 

1.262   18.327 
.  126     1. 833 

1:14.5 

11.99 

'""88."6l 

""'5.' 67 

Average 

82.34 

Preservative  period. 

First  subperiod: 
Total 

4.508 
.902 

4.834 
.967 

4.598 
.920 

11.  256 
2.251 

12.  070 
2.414 

11.481 
2.296 

1.404 
.281 

1.506 
.301 

1.367 
.273 

9. 852 
.970 

10. 564 
2.113 

10. 114 
2.023 

.605 
121 

9.247 
1.849 

1:15.3   12.47 

87.53 

5.  .37 

82.16 

Average 

Second  subperiod: 
Total 

.620     9.944 
.124     1.989 

1:16.0   12.48 

87. 52         5. 14 

82.38 

Third  subperiod: 
Total 

.537 
.107 

9.577 
1.915 

1:17.8   11.91 

88.  09         4.  68 

83.41 

Average 

Entire  preservative 
period: 

Total 

Average 

After  period. 

First  subperiod: 
Total 

13.  940 
.929 

34. 808 
2.  321 

4.278 
.285 

30.  530 
2.035 

1.762 
.117 

28.  768 
1.918 

1 

1:16.3 

12.29 

""87."7i 

'"'5.' 06 

"'82.' 65 

4.839 
.968 

12.  083 
2.417 

11.  629 
2.326 

1.255 
.251 

.530 
.106 

10.828 
2.166 

11.099 
2.220 

.624 
.125 

.559 
.112 

10.204 
2.041 

10.  540 
•2.  108 

1:16.4 

10.39 

89.61 

5.16 

84.45 

Second  subperiod:     ; 

Total 4.657 

Average.    ..     .         .931 

1:18.9 

4.56 

95.44 

4.81       90.63 

Entire  after  period : 

Total 

Average 

9.496 
.950 

23.712   1.785 
2.371,     .178 

21.927 
2.193 

1. 183   20.  744 
.118     2.074 

1 

1:17.5' 

;     7.53 

i                , 
1 
"'"92." 47;  ""4." 99 '"'87.' 48 
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Fable  VII. —  Urine  determinations — Ratio  of  preformed  sulphates  to  ethereal  sulphates 
and  neutral  sulphur,  Series  IX — Continued. 


[Averages  are  per  day.] 
N^o.  13. 

Period. 

I 

Total 
sul- 
phur 

asS. 

Total 
sul- 
phur 
as  SO3. 

Neu- 
tral 
sul- 
phur 

as 
SO3. 

Total 
sul- 
phates 
asSOs. 

Ethe-j  Inor- 
real      ganic 

Ratio 
ethe- 
real to 
inorT 
ganic 
sul- 
phates. 

Results  expressed  in  per  cent 
of  total  sulphur  in  terms  of 
SO3. 

sul-       sul- 
phates phates 
asSOs.iasSOs. 

Neu- 
tral 
sul- 
phur. 

Total 
sul- 
phates. 

Ethe- 
real 
sul- 
phates. 

Inor- 
ganic 
sul- 
phates. 

Fore  period. 

(First  subperiod: 
1       Total 

Gms. 
5.083 
1.017 

4.  439 

.888 

Gms. 
12. 692 
2.538 

11.  084 
2.217 

Gms. 
1.130 
.226 

1.454 
.291 

Gms. 
11.562 
2.312 

9. 630 
1.926 

Gms. 

0.697 

.139 

.750 
.150 

Gms. 
10.  865 
2.173 

8.880 
1.776 

1:15.6 

P.  d. 

8.90 

P.(L 

91.10 

P.  ct. 

5.49 

P.ct. 

85.61 

Average 

Second  subperiod: 
I       Total 

1:11.8 

13.12 

86.88 

6.77 

80.11 

Average 

Entire  fore  period: 
Total 

9.522   23.776 
.952     2.378 

1 
2.  584!  21. 192 
.258     2.119 

1.447 
.145 

19.  745 
1.974 

1:13.6 

"io."87 

■""89.-13 

"'"a  09 

Average 

Preservative  period. 

First  subperiod: 
Total 

83.04 

4.881 
.976 

4.606 
.921 

5.077 
1.015 

12. 188 

2.438 

11.501 
2.300 

12.  677 
2.535 

1.458 
.292 

1.285 
.257 

10. 730 
2.146 

10. 216 
2.  043 

.721 
.144 

.672 
.134 

.757 
.151 

10.009 
2.002 

9.544 
1.909 

9.912 
1.982 

1:13.9 

11. 96 

88.04 

5.92 

82.12 

i       Average 

Second  subperiod: 
Total 

1:14.2 

11.17 

88.83 

5.84 

82.99 

'       Average 

Third  subperiod: 
Total 

1 
2.008i  10.669 
.4011    2.134 

1:13.1 

15.84 

84.16 

5.97 

78.19 

Average 

Entire  preservative 
period : 
Total 

14.  564 
.971 

36.  366 
2.424 

4.751    31.615 
.316j    2.108 

2.150 
.143 

29.  465 
1.965 

1:13.7 

'13.' 06 

"""86.'94 

""'5.'91 

Average 

After  period. 

'•  First  subperiod: 
Total 

81.03 

4.995 
.999 

4.956 

12.  473 
2.495 

12.  375 

1.388 

1 1 . 085 

.683 
.137 

.763 
.153 

10.  402 
2.080 

10.  391 
2.078 

1:15.2 

11.13 

88.87 

5.48 

83.39 

Average 

!  Second  subperiod: 
Total 

.278!     2.217 

1.221 

11. 154 
2.231 

1:13.6 

9.87 

90.13 

6.17 

83.96 

1        Average . . . 

.991 

2.  475  j     -  244 

Entire  after  period. 
Total. 

9.951 

24. 848 
2  485 

2.609 
.261 

22  239 

1  446 

20.  /93 

1  14.4 

'io.'so 

'"89."  50 

""'5.' 82 

Average 

.995 

2.  224 

.145 

2.079 

83.68 
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Table  VII. —  Uririe  determinations — Ratio  of  preformed  sulphates  to  ethereal  sulphates 
and  neutral  sulphur,  Series  IX — Continued. 

SUMMARIES. 

[Averages  are  per  man  per  day.] 

IS'os.  1   to   6. 


,             j           I  Results  expressed  in  per  cent 

'              Neu- !               T-..T.  T  Ratio  •      of  total  sulphur  in  terms  of 

Total    Total    tral  \  Total ,  ^^^-  l^^    «^^„  j_S03^ 

^"'"       sul-  sul-  inor- 


Period. 


sul- 


sul-    !  sul- 


as  b.    as  bU3.     as     as  bUs.  ^^  gQ^  ^^  g^^^     ^^y_    ,  tral       g^,.         real 


SO3. 


P^-tes.p— ,  phates.  ^--^^  p^! 


ates. 


Fore  period. 

First  subperiod: 

Total 

Average 

Second  subpenod: 

Total 

Average 


Gms.     Gms 
26.056   65.062 
.869,    2.169 


Gms.    Gms.     Gms.     Gms 
6.028   59.034     4.353   54.681 
.201     1.9681      .145     1.823 


27.584   68.877   7.831    61.046'     4.200   56.846      1:13.5   11.371      88.03         6.10       82.:.: 
.919     2.296     .261;     2.035       .140     1.895 I. 


Entire  fore  period: 

Total 

Average 


Preservative  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

Average 


Entire  preservative 
period: 

Total 

Average 


After  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 


53. 640 

.894 


133.93913.859120.080'    8.553111.527     1:13.0 
2.232     .231;     2.001       .143     1.859 


26.553   66.303,  4.898   61.405 
.885     2.210     .163     2.047 


26. 904'  67. 179 
.897     2.239 


26.364   65.831 
.879     2.194 


79.  821  199.  313 
.887     2.215 


25.817 


26.  HI 


64.  465 
2.149 


65. 199 


7.110   60.069 
.237     2.002 


4.009  57.396     1:14.3 

.134     1.913 

i  I 

4.192   55.877' 

.140  1.863      1:13.3 


.163   59.668!     4.473   55.195 

.205     1.989       .149;     1.840      1:12.3 


18. 171  181. 142 
.  202     2.  013 


12.674  1(58.468     1:13.3 
.1411     1.872i 


5.328 


58.201  4.373  53.828  1:12.3 
1.940   .146  1.794 


10.  35       89.  65 


90.28 


59.8711     4.374   55.497]     1:12.7     8.17       91.83 


.177     1.996       .146     1.850 


Entire  after  period; 

Total 

Average 


51.928129.664lll.592118.072|    8.747  109.325'     1:12.5 ! 

.865     2.161      .193     1.968       .146     1.822 8.94| 

I  I      I      <      i      J 


6.  39   83. : 


92. 61    6. 05   86. 56 


10.58   89.42^    6.24   83.18 
'9." 36  " ' "96.641"' ■  "a  79  '  83.' 85 


6. 36   84. 52 


6.  71   85. 12 


91. 06    6. 75   84. 31 


FORMALDEHYDE. 


1369 


Table  VII. — Urine  determinations — Ratio  of  preformed  sulphates  to  ethereal  sulphates 
and  neutral  sulphur,  Series  IX — Continued. 

SUMMARIES-Continued. 
[Averages  are  per  man  per  day.] 
IN-os.  7,  lO,  11,  and.  13. 


Total 
sul- 
phur 

asS. 

Total 
sul- 
phur 
asSOa. 

Neu- 
tral 
sul- 
phur 

as 
SO3. 

Total 
sul- 
phates 
as  SO3. 

Ethe- 
real 
sul- 
phates 
as  SO3. 

Inor- 
ganic 
sul- 
phates 
as  SO3. 

Ratio 
ethe- 
real to 
inor- 
ganic 
sul- 
phates. 

Results  expressed  in  per  cent 
of  total  sulphur  in  terms  of 
SO3. 

Period. 

Neu- 
tral 
sul- 
phur. 

Total 
sul- 
phates. 

Ethe-     Inor- 
real       ganic 
sul-         sul- 
phates.! phates. 

Fore  period. 

First  subperiod: 
Total 

Gms. 

19.  687 

Gms. 
49. 158 

Gms. 
4.667 
.233 

5.170 
.258 

Gms. 
44.  491 

Gms. 

2.771 

Gms. 
41.  720 
2.086 

39.  688 
1.984 

1:15. 1 

P.d. 
9.49 

P.  d. 

90.  51 

P.  d. 

5.64 

P.  d. 

84.87 

Average 

Second  subperiod: 
Total 

.  984     2.  458 

2.  225       .  139 

42  623     2.  935 
2. 13ll       .  147 

19. 140 
.957 

47.  793 
2.390 

1:13.5 

10.82 

89.18 

6.14 

83.04 

Average 

Entire  fore  period: 
Total 

38.  827 
.971 

96.  951 
2.424 

9.837 
.246 

87.  114 
2.178 

5.706 
.143 

81.  408 
2.035 

1:14.3 

Average 

10.15 

89.85 

5.89 

83.96 

Preservative  period. 

First  subperiod: 
Total 

j 
19.595'  48.929 

5.335 

.267 

5.296 
.265 

6.102 
.305 

43.  594 
2.180 

43.  378 
2.169 

41.  653 
2.083 

2.821 
.141 

2.865 
.143 

2.884 
.144 

40.  773 
2.039 

40.  513 
2.026 

38.  769 
1.938 

1:14.5 

10.90 

89.10 

5.77 

83.33 

Average 

Second  subperiod: 
Total 

.980 

19.  493 
.975 

19. 125 
.956 

2.446 

48.  674 
2.434 

47.  755 
2.388 

Average 

Third  subperiod: 
Total 

1:14.1 

10.88 

89.12 

5.89 

83.23 

Average 

1:13.4 

12.78 

87.22 

6.04 

81.18 

Entire  preservative 
period: 
Total 

58.  213 
.970 

145.  358 
2.423 

16.  733 
.279 

128.  625 
2.144 

8.570 
.143 

120.  055 
2.001 

1:14.0 

Average 

11.51 

88.49 

5.90 

82.  59 

After  period. 

First  subperiod: 
Total 

19.  574 
.979 

19.  609 
.980 

48.  876 
2.444 

48.  964 
2.448 

4.965 

.248 

3.703 
.185 

43.  911 
2.196 

45.  261 
2.263 

2.803 
.140 

2.824 
.141 

41. 108 
2.055 

42.437 
2.122 

1:14.7 

10.16 

89.84 

5.73 

84.11 

Average 

Second  subperiod: 
Total 

1:15.0 

7.56 

92.44 

5.77 

86.67 

Average 

Entire  after  period: 
Total 

39.  183 
.980 

97.  840 
2. 446 

8.668 
.217 

89. 172 
2.229 

5.627 
.141 

83.  545 
2.089 

1:14.8 

'"8."86 

"'9i.'l4 

5.75 

Average 

85.39 

45429— Bull  84,  pt  v— 08- 
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Table  YII. —  Urine  dtterminations — Ratio  of  pn formed  sulphates  to  ethereal  sulphates 
and  neutral  sulphur,  Series  JX — Continueil. 


SUMMARIES— Continued. 

[Averages  are  per  man  -per  day.] 

ISTos.  1  to  la  (omittirLg  8  and.  9). 


Neu- 
tral 

sxil- 


;  Results  expresse.1  in  per  cent 

_^-        _  Ratio  '      of  total  sulphur  in  terms  of 

Total   '^'-+'•1    +~>'    rr„+„i  I  Etne- 1  Inor-     etne- 

^«"^-  Pli^^;  Pl^ir  |ph';i-ph-"t"es^^^^^^^^  Neu- 

I  ass.  ,asS03.|  ^a^^    as  SO.  g|{e^Pj|g^,  ^^^     t... 


Fore  period. 

First  subperiod; 

Total 

Average 

Second  subperiod: 

Total 

Average 


Gms 
45.743 
.915 

46.  724 
.934 


Gms.    Gms. !  Gms. 


j  P^<'=- phi.  P"^'*^-;  pi.  pS;.. 


Gms.     Gms. 


iP.it. 


Entire  fore  period: 
Total 


Average 


92.467 
.925 


Preservative  period. 

First  subperiod: 

Total 

Average 

Second  subjjeriod: 

Total 

Average 

Third  subperiod: 

Total 

Average 


Entire  preservative 
period: 

Total 

Average 

After  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 


46.148 
.923 


46.397 
.928 


45.489 
.910 


114.  220  10.  69.5  lOa  525  7.124   96.  401 1     l:ia5;    9l36 

2.284     .2U     2.070;       .142,     1. 928| 

116.  670  la  001103.  669  7.135   96.534|     l:ia5   11.14 

2.333     .260,     2.073;      .143     1.931 1 


P.d 
9a  64 


P.  it.  j  P.  d. 
&24       84.40 


23a  890  2a  696  207. 194'  14  259 
2.309     .237     2.072       .143 


115.  232 
2.305 


115.  &53 
2.317 


lia586 
2.272 


la  233  104  999     6^830 
.  205     2. 100       .  137 


12.  406  lOa  447 
.  248,     2.  069 


12.265,101.321 
.  245     2.  026 


7.057 
.141 


192. 9a5 

1.929,     l:ia5:  ia2e 


9a  169 
1.963 


96.390 
1.928 


9a  964 
1.879 


1:14  4 


l:ia7 
1:12.8 


lan 


89.29 


la  80       89. 20 


138.  034  344  671  34  904  309.  767   21.  244  288.  523 


45.3911ia341 
.  908     2.  267 


11.229102.112     7.176   94! 
.225     2.042       .143     1. : 


45.720114  163   9.031105.132 
.914     2.283;     .181     2.103 


198'  97.934 
144;     1. 959 


l:ia  2     9. 91       9a  09 
l:ia6     7.91,      92.09 


Entire  after  period: 

Total 

Average 


a  12 


6.  IS;      Sa  56 


&S8,      91.12        5.93       So.  19 


6. 09       sa  20 


48       S2. 72 


16     sa7i 


6.  33       sa  76 
6.  31       So.  7S 


91. 111227.504  20.260207.244   14  374192.870 1 

.911     2.2751     .203     2.072       .144,     1.929,     l:ia4     a  91       91.09         6.32       S4 

:         !  !         I  ;        I  I  I 


MICROSCOPICAL  EXAMINATION  OF  THE  URINE. 

The  figures  used  to  express  the  reUitive  numbers  of  microscopic 
bodies  appearmg  in  the  urine  are  the  same  as  in  the  previous  stucHes, 
namely,  0,  none;  1,  very  few;  2,  few;  3,  fairly  numerous;  4,  numer- 
ous; 5,  extremely  numerous.  Five  examinations  of  the  urine  were 
made  for  each  subject,  one  in  the  fore  period  and  two  in  both  the 
preservative  and  after  periods,  tlie  appearance  of  microscopic  bocHes 
of  the  various  kinds  occurring  in  normal  and  abnormal  urine  being 
noted.  In  order  to  bring  the  (hita  in  the  tables  containing  the  resuUs 
of  the  microscopical  observations  of  the  urine  into  a  form  convenient 
for  comparis(m  the  numbers  denoting  the  relative  occurrence  of  the 
microscopic  organisms  have  been  added  together,  multiplied  by  100, 
and  divided  by  the  number  of  ()])S(^r\  aliens  in  (^ach  case  for  the  fore 
period,  the  preservative  period,  and  the  after  period.  These  data 
are  placed  in  the  tables  under  the  heading  "Relative  occurrence." 
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URIC- ACID    CRYSTALS. 

No  crystals  of  uric  acid  are  found  in  any  case  throughout  the 
observation. 

URATES. 

Urates  are  found  only  in  one  instance,  namely,  toward  the  close  of 
the  preservative  period  in  the  case  of  No.  11,  when  a  very  few  crys- 
tals of  urates  are  observed. 

CALCIUM-OX ALATE    CRYSTALS. 

These  are  observed  in  every  case  except  in  the  urine  of  No.  8.  A 
very  few  are  uniformly  found  in  the  urine  of  No.  1,  except  in  the  latter 
i  part  of  the  preservative  period,  v/hen  none  is  found. 

In  the  case  of  No.  2  none  is  found  in  the  fore  period  and  very  few 
at  each  observation  in  the  other  periods. 

No.  3  shows  these  crystals  to  be  fairly  numerous  in  the  fore  period, 
a  few  and  a  very  few  are  recorded  for  the  two  observations  of  the 
preservative  period,  and  the  same  conditions  are  maintained  in  the 
after  period. 

The  record  for  No.  4  shows  the  crystals  of  calcium  oxalate  to  be 
fairly  numerous  in  the  fore  period,  a  few  crystals  in  the  first  part  of 
the  preservative  period,  and  none  at  the  last  observation,  while  a 
few  and  a  very  few  occur  at  the  observations  in  the  after  period. 

No.  5  shows  a  very  few  crystals  of  calcium  oxalate  at  all  the  obser- 
vations except  in  the  first  part  of  the  preservative  period,  when  a  few 
are  recorded. 

Nos.  6,  7,  and  12  show  very  few  in  all  of  the  periods  except  the  fore 
period,  when  none  is  found. 

Nos.  10  and  11  show  a  very  few  throughout. 

There  seems  to  be  no  relation  here  between  the  administration  of 
the  preservative  and  the  occurrence  of  crystals  of  calcium  oxalate  in 
the  urine,  though  the  figures  for  relative  occurrence  indicate  a  slight 
increase  throughout  by  the  percentages  90.9,  95.5,  and  110  for  the 
three  periods. 

CRYSTALLINE  PHOSPHATES. 

These  bodies  are  found  in  a  few  cases  only,  none  occurring  in  the 
urine  of  Nos.  1,  2,  6,  7,  8,  and  10.  Nos.  4  and  11  show  a  very  few 
and  a  few,  respectively,  in  the  fore  period;  No.  3  shows  a  few  and 
Nos.  4,  5,  11,  and  12  a  very  few  once  in  the  preservative  period  and 
none  at  the  second  observation;  Nos.  3  and  12  show  a  very  few  and 
No.  4  a  few  at  the  last  observation  in  the  after  period.  The  occur- 
rence of  these  bodies  is  not  affected  in  a  systematic  way  by  the 
administration  of  the  formaldehyde,  the  figures  for  relative  occurrence 
showing  the  same  percentage  (27.3)  for  the  fore  and  preservative 
periods,  with  a  decrease  (20.0)  in  the  after  period. 
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AMORPHOUS    PHOSPHATES. 

No  amorphous  phosphates  are  found  in  the  urine  of  Nos.  1,  2,  5,  6, 
7,  8,  and  10.  In  only  two  cases  (Xos.  4  and  11)  were  any  of  these 
bodies  found  in  the  fore  period,  there  being  a  very  few  in  the  former 
case  and  numerous  particles  in  the  latter.  In  two  cases  they  occurred 
in  the  after  period,  being  extremely  numerous  at  the  last  observa- 
tion for  No.  4  and  only  a  very  few  present  in  the  case  of  No.  12.  In 
the  preservative  period  a  few  were  found  at  one  observation  in  the 
case  of  No.  3.  The  data  for  No.  4  show  these  bodies  to  be  fairly 
numerous  in  the  first  part  of  the  preservative  period  and  extremely 
numerous  at  the  second  observation.  In  the  case  of  No.  11  they  are 
fairly  numerous  in  the  first  part  of  the  preservative  period,  and  then 
disappear. 

There  seems  to  be  a  slight  tendency  in  this  case  on  the  part  of  the 
formaldehyde  to  increase  the  amorphous  phosphates  in  the  preserv- 
ative period,  the  figures  for  the  relative  occurrence  being  45.5,  59.1, 
and  30.0  for  the  three  periods,  respectively.  But  this  tendency  is 
not  sufficiently  marked  to  warrant  any  definite  conclusion  as  to  the 
effect  produced  by  the  formaldehyde  upon  the  occurrence  of  amor- 
phous phosphates  in  the  urine. 

EPITHELIAL    CELLS. 

Epithelial  cells  of  the  different  forms  are  found  uniformly  at  all  the 
observations  except  one,  the  first  examination  for  No.  1  in  the  pre- 
servative period.  In  five  cases  very  few  are  reported  in  the  fore 
period,  in  five  cases  a  few,  and  in  one  case  they  are  fairly  numerous. 
At  the  first  examination  in  the  preservative  period  only  one  case  is 
reported  as  very  few,  while  seven  cases  show  a  few,  and  in  two 
instances  they  are  fairly  numerous.  At  the  second  test  in  the  pre- 
servative period  six  cases  are  reported  as  showing  a  very  few,  three 
a  few,  and  in  two  cases  they  are  numerous.  In  the  after  periotl  the 
epithelial  cells  for  Nos.  2  and  7  continue  numerous,  with  a  slight 
decrease  at  the  second  observation  for  No.  2,  and  the  cells  are  in 
sheets  in  three  out  of  the  four  observations.  Four  cases  show  a  few 
at  both  observations,  the  remainder  show  a  very  few  or  a  few  at  all 
observations.  At  30  per  cent  of  the  observations  the  cells  are 
reported  in  sheets.  There  would  seem  to  be  a  slight  tendency  again 
in  this  case  to  increase  the  epithelial  cells,  the  figures  for  relative 
occurrence  being  103.6,  ISO. 4,  and  205.0  for  the  tlu'ee  periods. 

LEUCOCYTES. 

Leucocytes  appear  (jiiiU^  uiiifoinily  llnoiiglioiit  the  observation,  the 
tendency  to  increase  being  more  marked  in  the  after  than  in  the  pre- 
servative peiiod.     Nos.  1,  3,  4,  and  10  show  a  very  few  leucocytes 


FORMALDEHYDE.  1373 

present  at  eacli  observation.  No.  2  shows  none  in  the  fore  period 
I  and  a  very  few  at  each  other  observation  until  the  last,  when  a  few 
are  recorded.  Nos.  5,  6,  11,  and  12  show  a  very  few  in  the  fore 
period,  while  for  No.  7  they  are  fairly  numerous,  and  No.  8  shows  a 
few.  No.  5  has  a  few  and  a  very  few  at  the  two  observations  in  the 
preservative  period,  and  the  same  result  is  obtained  in  the  after 
period.  No.  6  has  only  a  very  few  until  the  last  examination  in  the 
after  period,  when  a  few  are  recorded.  No.  7,  whose  record  shows  the 
highest  figures  given,  has  a  few  present  at  the  beginning  of  the  pre- 
servative period;  they  are  fairly  numerous  at  the  second  examina- 
tion, and  numerous  at  both  observations  in  the  after  period.  Nos.  11 
and  12  have  a  very  few  and  a  few  at  all  observations.  The  figures  for 
relative  occurrence  and  the  individual  data  indicate  an  increase  in 
leucocytes  throughout,  which  is  more  marked  in  the  after  period,  the 
percentages  being  118.2,  122.7,  and  155.0  for  the  fore,  preservative, 
and  after  periods. 

RED    BLOOD    CELLS. 

No  red  blood  cells  are  found  in  the  urine  during  any  part  of  the 
observation. 

HYALINE    CASTS. 

Hyaline  casts  are  found  quite  uniformly  throughout  the  period  of 
observation.  In  three  cases  (Nos.  1,  7,  and  11)  none  is  found  in  the 
fore  period,  while  in  the  preservative  period  a  few  or  a  very  few  are 
found  at  all  observations,  with  the  exception  of  the  first  examination 
for  No.  7  in  the  preservative  period,  and  the  second  examination  for 
Nos.  8  and  10,  when  none  is  recorded.  Nos.  2  and  5  show  a  very  few 
throughout,  and  Nos.  3  and  12  a  very  few  at  all  observations  except  the 
last  one,  when  no  hyaline  casts  are  found.  There  is  a  tendency  shown 
to  increase  the  numbers  of  hyaline  casts  during  the  preservative 
period,  and  the  increase  is  maintained  in  the  after  period,  81.8, 
104.5,  and  105.0  representing  the  relative  occurrence  of  these  bodies 
in  the  three  periods. 

FINELY    GRANULAR    CASTS. 

Finely  granular  casts  are  observed  at  about  40  per  cent  of  the  obser- 
vations, but  only  a  very  few  are  present  in  any  case  except  that  of 
No.  11,  which  shows  a  few  at  two  observations.  There  is  no  tendency 
on  the  part  of  the  preservative  to  increase  the  number,  the  figures  for 
relative  occurrence  being  smaller  in  the  preservative  period  than  in 
either  the  fore  or  after  period. 
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COARSELY    GRANUIvAR    CASTS. 

These  casts  are  present  at  about '38  per  cent  of  the  observations  and 
are  quite  uniformly  distributed  throughout  the  three  periods.  Only  a 
ver}^  few  casts  are  present  at  any  one  observation,  with  the  exception 
of  one  instance  in  the  case  of  Xo.  11,  when  a  few  are  recorded.  The 
figures  for  relative  occurrence  are  45.5,  36.4,  and  40.0,  showing  a 
slightly  decreased  occurrence  in  the  preservative  period. 

EPITHELL^L    CASTS. 

These  casts  are  found  only  in  two  instances,  both  in  the  preserva- 
tive period,  and  only  a  very  few  are  reported.  Their  occurrence  is 
probably  of  no  clinical  importance. 

MUCOUS    CYLINDROIDS. 

These  bodies  are  present  at  every  observation  made  and  are  ap- 
parentl}'  more  prevalent  in  the  preservative  and  after  periods  than  in 
the  fore  period,  the  figures  for  relative  occurrence  being  154.5,  177.3, 
and  170.0.  In  six  cases  in  the  fore  period  a  few  are  reported  and  in 
five  cases  a  very  few.  In  oue  case  (No.  6)  the}"  are  reported  as  fairly 
numerous  or  numerous  in  the  preservative  and  after  periods,  while  in 
all  the  other  cases  there  are  only  a  few  or  a  ver}"  few.  There  would 
seem  to  be  in  this  case  a  slight  tendency  to  increase  the  occurrence  of 
these  bodies  by  the  administration  of  the  preservative. 

MUCOUS    STRANDS. 

These  strands  are  present  at  all  observations,  a  few  being  present 
at  34  of  the  53  observations.  In  five  instances  they  are  reported  as 
fairly  numerous  and  as  numerous  at  only  two  observations,  both  in 
the  preservative  period.  The  relative  increase  in  these  bodies  in  the 
preservative  and  after  periods  is  represented  by  the  following  figures: 
172.7,  190.9,  and  210.0  for  the  three  periods,  respectively. 

The  relative  number  of  all  of  the  microscopic  bodies  occurring  in  the 
urine  is  somewhat  increased  in  the  preservative  period,  rising  from  a 
percentage  of  63.6  to  70.0,  and  in  the  after  period  this  number  is  again 
increased  to  72.7.  Only  a  slight  tendency  to  increase  the  occurrence 
of  these  bodies  can  be  argued  from  these  figures,  and  this  tendency  is 
not  of  sufhcient  uniformity  or  extent  to  warrant  ascribing  any 
specific  effect  to  the  preservative. 
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Table  VIII. — Microscopical  examination  of  the  urine.  Series  IX. 
[None,  0;  very  few,  ];  few,  2;  fairly  numerous,  3;  numerous,  4;  extremely  nimierous,  5.] 

URATES. 


Xiunher. 

i       Fore 
i     period 

I  Nov.  17- 

Preservative  period. 

After  period. 

Nov 

25-26. 

Dec.  1-3. 

Dec 

9-10. 

Dec.  15-17. 

J 

0 
0 

0 
0 

0 
0 

0 
0 

0 

2 

0 

3 

0 

0 

0 

0                      0 

4 

0 

0 

0 

0                      0 

5 

0 

0 

0 

0                      0 

6 

0 
0 

0 
0 

0 
0 

0                       0 

7 

0                       0 

8 

I 

0 
.      0 

0 
0 

10 

0                       0 

11 

0 

0 

1 

0                       0 

12 

0 

0 

0 

0 

0 

Total 

Relative  occurrence . 


CRYSTALS  OF  CALCIUM  OXALATE. 


1 

2 

3 

4 

5 

6 

7 

8 

10 

11 

12 

Total 

Relative  occurrence 


1 

1 

0 

1 

0 

1 

1 

3 

2 

2 

3 

2 

2 

1 

2 

1 

0 

1 

1 

0 

1 

1 

0 

0 

1 

1 

1 

1 

1 

1 

0 

1 

1 

10 

13 

8 

12 

10 

90.9 

9^ 

.  0 

11 

3.0 

CRYSTALLINE  PHOSPHATES. 


1 

2 

3 

4 

5 

6 

7 

8 

10 

11 

12 

Total 

Relative  occurrence 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 ! 

0 

1 

1 

1 

0  1 

0 

2 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0    .... 

0 

0 

oi 

0 

0 

2 

1 

0  \ 

-0 

0 

0 

1 

0 

0 

al 

3 

6 

«l 

0 

on 

4 

n 

27.3 


27.3 


a  A  few  of  the  "  cofRn  lid"  type 
AMORPHOUS  PHOSPHATES. 


1 

0  ' 
0, 
0  1 

Ji 

0       , 

"i 

0  ! 

4  ' 
0 

0 
0 
2 
3 
0 
0 
0 
0 
0 
3 
0 

0 
0 
0 

I 
I 

0 
0 
0 
0 

ooooooo 

0 

2 

0 

3 

4 

0 
5 

5 

0 

6 

0 

0 

8 

10 

ooo 

0 

11 

0 

12 

1 

Total 

Relative  occurrence 

5 
45.5 

1 

8 
59 

5 
.1 

0 
30.0 

6 
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Table  VIII. ^ — Microscopical  examination  of  the  iirine,  Senes  IX — Continued. 
[None,  0;  very  few,  1;  few,  2;  fairly  numerous,  3;  numerous,  4;  extremely  numerous,  5.] 
EPITHELIAL  CELLS. 


Number. 

Fore 
period 

Preservative  period. 

After  period. 

Nov.  17-18. 

Nov.  25-26. 

Dec.  1-3. 

Dec.  9-10. 

Dec.  15-17. 

1 

1 
a2 

2 
2 

1 
aZ 

1 
a2 

1 

2 

0 

aZ 

2 

2 

a2 
2 

o3 
2 

o2 
1 
2 

ol 

o4 

1 

1 

1 

a2 

1 

a2 

1 

2 

1 
o4 

2 

I 

2 

1 

2 

a3 

3                                                               

2 

4 

2 

5 

1 

6 

0 

1  4                       4 

8 

10 

a  2   1                          •' 

11    .    ..           

1                       2 

12 

1  1                      1 

Total                                                 .   .. 

18 
163.6 

21 

20 

21  :                    20 

Relative  occurrence 

186-  4 

20.=i-  0 

a  Few  in  sheets. 
LEUCOCYTES. 


1                                           .  .           

1 
0 
1 
1 
1 

\ 

a2 

1 

1 

1 
1 

1 
1 
2 

\ 

1 
2 

1 

1 
1 
i 
1 
1 
3 
0 

\ 

1 
1 
1 
1 
1 
1 
4 

1 

2 

3 

1 

4 

1 

•■) 

6 

•■) 

4 

8                                               

10 

11 

12. 

1 
2 

1 

1 
2 

1 

Total 

Relative  occurrence 

13 
118.2 

14 
12 

13 

2.7 

14 
15 

17 
5  0 

a  Some  in  shreds. 
HYALINE  CASTS. 


1                     

0 

0 
1 

1 
1 
1 
1 
1 
1 
0 
1 
2 
2 
1 

2 

1 
1 
1 
1 
2 
1 
0 
0 

1 

, 

2 

1 

3        : . 

0 

4 

5 

6                

1 

1 
0 

7 

1 

8         

10                                                 ...  . 

r, 

11 

o                         0 

12                                 

1                          0 

Total .-- 

Relative  occurrence 

9 
81.8 

12 
10^ 

11 
L5 

12                        9 
105-0 

FINELY  GRANULAR  CASTS. 


1 

0 

1 
1 

1 
0 
0 
1 
0 
0 

1 

54.  5 

0 
0 
0 
0 
0 

1 

0 

1 

1 

2 
1 

1 
0 
0 
0 
0 

1 

0 
0 
0 
0 
0 

0 
0 

1 
1 
1 

0 
0 

1 

2           

1 

3 

0 

4   

0 

5                

0 

6 

0 

7         

0 

8 

10 

0 
2 
0 

1 

11              

1 

12 

n 

Total 

Relative  occurrence 

6  1                   2 
36.4 

5                       4 
4.'i.0 
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Table  VIII. — Microscopical  examination  of  the  urine,  Series  IX — Continued. 

[None,  0;  very  few,  1;  few,  2;  fairly  nmiierous,  3;  mnnerous,  4;  extremely  numerous,  5.] 

COARSELY  GRANULAR  CASTS. 


Number 


1 

2 

3 

4  

5 

6   

7 

8 

10 

11 

12 

Total 

Relative  occurrence 


Fore 
period. 

Preservat 

ve  period. 

After 

period. 

Nov.  17-18. 

Nov.  25-26.      Dec.  1-3. 

Dec.  9-10. 

Dec.  15-17. 

0 

1 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1  1                   0 

1 

0 

0 

0  1                   0 

1 

0 

0 

1  '             1 

0 

0 

0 

0  1                   0 

0 

0 

0 

0  1                   0 

1 

1  1                   0 

i 

0 

1 

1  1                   0 

2 

0 

1|                   1|                   0 

1 

0 

5  i             el             2 

7l                     1 

45.5 

36.4 

40.0 

EPITHELIAL  CASTS. 


1               

ooooooooooo 

OOOP-OOOOOOO 

0 
0 
0 
0 
0 

1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 

2 

0 

0 

4                                   

0 

5 

0 

6 

0 
0 

8 

10 

11 

12 

0 
0 
0 

0 
0 
0 

Total 

0                      1 
0  •                     9. 

1 

1 

0 

c 

0 

: 

MUCOUS  CYLINDROIDS. 


MUCOUS  STRANDS. 


Total 

Relative  occurrence . 


General  summary. . . 
Relative  occurrence. 


19 
172.7 


105 


22  I 
190. 


231 
70.0 


20 


23 
210.0 


218 

72.7 
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MICROSCOPICAL  EXAMINATION  OF  THE  BLOOD. 

In  Table  IX  are  collected  the  data  showing  the  results  of  the  exami- 
nation of  the  blood,  the  number  of  red  and  white  corpuscles  and  the 
percentage  of  hemoglobin  therein  having  been  determined.  Only  one 
count,  however,  was  made  in  each  period,  and  therefore  the  data  can 
only  be  considered  as  tentative. 

INDIVIDUAL  DATA. 

The  number  of  red  corpuscles  in  the  case  of  No.  1  increases  slightly 
during  the  preservative  period  (155,000),  while  the  number  of  white 
corpuscles  diminishes  b}^  194,  and  the  percentage  of  hemoglobin 
in  the  blood  is  increased  from  95  to  98.  In  the  after  period  the  red 
corpuscles  and  the  hemoglobin  show  a  tendency  to  return  to  the  con- 
ditions obtaining  in  the  fore  period,  while  the  white  corpuscles  con- 
tinue to  decrease. 

From  the  data  for  Xo.  2  it  is  seen  that  there  is  a  marked  decrease 
both  in  the  red  and  white  corpuscles  in  the  preservative  period 
(375,000  and  2,770,  respectively).  In  the  case  of  the  red  corpuscles 
a  tendency  is  manifested  in  the  after  period  to  increase  the  number 
above  that  of  the  fore  period.  The  number  of  white  corpuscles,  how- 
ever, continues  to  decrease  in  the  after  period.  The  percentage  of 
hemoglobin  during  the  preservative  period  is  less  than  in  either  the 
fore  or  after  period. 

No.  3  shows  a  marked  increase  in  the  number  of  red  corpuscles  dur- 
ing the  preservative  period,  amounting  to  490,000,  while  in  the  after 
period  the  figure  falls  again  almost  to  that  of  the  fore  period.  The 
number  of  white  corpuscles  is  also  increased  during  the  preservative 
period,  while  the  hemoglobin  is  decreased  during  the  preservative 
period,  but  increased  in  the  after  period. 

In  the  case  of  No.  4  there  is  a  decided  increase  in  the  number  of  red 
corpuscles  in  the  blood  in  the  preservative  period  (390,000),  while  in 
the  after  period  they  fall  to  a  smaller  number  than  in  the  fore  period. 
The  number  of  white  corpuscles  and  the  percentage  of  hemoglobin  are 
increased  in  both  the  preservative  and  after  periods  over  the  fore 
period. 

In  the  case  of  No.  5  there  is  very  little  variation  in  the  number  of 
red  corpuscles  in  the  preservative  period,  but  the  lunnber  of  wliito 
corpuscles  is  increased.  During  the  after  period  tlio  number  of  rod 
corpuscles  increases  slightly  and  tlu^  number  of  white  corpuscles 
decreases.  The  ])ercontage  of  liemoglobin  is  the  same  in  the  preserva- 
tive as  in  the  fore  period,  whilcMii  the  after  period  it  is  slightly  greater. 

In  the  case  of  No.  6  there  is  a  decrease  in  the  number  of  red  cor- 
puscles in  the  blood  in  the  ]HTservative  period  amounting  to  220,000 
and  iu  the  wliite  corpuscles  of  859,  and  this  decrease  is  augmented  in 
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the  after  period.  The  percentage  of  hemoglobin  remains  unchanged 
in  the  preservative  period  and  sHghtly  decreases  in  the  after  period. 

In  the  case  of  No.  7  there  is  a  great  decrease  in  both  the  red  and 
the  white  corpuscles  in  the  preservative  period  (1,007,000  and  1,080, 
respectively).  In  the  after  period  there  is  an  additional  decrease  in 
the  number  of  red  corpuscles,  while  the  number  of  wdiite  corpuscles 
is  so  enormously  increased  as  to  render  the  figures  open  to  suspicion 
of  error.     The  percentage  of  hemoglobin  remains  unchanged. 

No.  10  shows  a  slight  increase  in  the  number  of  red  corpuscles 
(163,000),  a  marked  decrease  of  the  white  corpuscles  (1,994),  and  no 
change  in  the  percentage  of  hemoglobin  in  the  preservative  period. 
In  the  after  period  the  number  of  red  corpuscles  is  very  much 
decreased,  being  smaller  than  in  the  fore  period,  while  the  number  of 
white  corpuscles  is  increased  approximately  to  the  number  in  the 
fore  period.  The  percentage  of  hemoglobin  remains  unchanged 
throughout  the  observation. 

In  the  case  of  No.  11  there  is  an  increase  in  the  number  of  red  cor- 
puscles (320,000)  and  a  decrease  in  the  number  of  white  corpuscles 
(609)  in  the  preservative  period  and  a  slight  decrease  in  the  percentage 
of  hemoglobin.  In  the  after  period  there  are  fewer  red  corpuscles 
than  in  the  preservative  period,  while  the  white  corpuscles  are  in- 
creased, and  the  percentage  of  hemoglobin  remains  unchanged. 

No.  12  shows  a  marked  decrease  in  the  number  of  red  and  of  white 
corpuscles  (490,000  and  692,  respectively),  and  a  decrease  in  the  per- 
centage of  hemoglobin  in  the  preservative  period.  In  the  after  period 
the  number  of  red  corpuscles  rises  to  a  larger  number  than  in  the  fore 
period,  while  the  number  of  white  corpuscles  again  decreases.  The 
percentage  of  hemoglobin  increases,  being  greater  than  in  the  fore 
period. 

SUMMARIES. 

In  the  summary  for  Nos.  1  to  6  the  average  number  of  red  cor- 
puscles in  the  blood  is  increased  in  the  preservative  period  by  76,666, 
while  the  number  of  white  corpuscles  is  slightly  diminished  (by  157), 
and  the  percentage  of  hemoglobin  slightly  increased.  In  the  after 
period  the  number  of  red  corpuscles  is  less  than  in  the  fore  period, 
there  is  a  further  decrease  in  the  number  of  white  corpuscles,  and 
the  percentage  of  hemoglobin  is  greater  than  in  either  of  the  other 
periods. 

In  the  summary  for  Nos.  7,  10,  11,  and  12  there  is  a  notable  decrease 
in  the  number  of  red  corpuscles,  amounting  to  253,500,  and  also  of 
white  corpuscles,  which  are  diminished  by  1,094,  while  the  percentage 
of  hemoglobin  remains  unchanged.  In  the  after  period  there  is  a 
further  decrease  in  the  number  of  red  corpuscles,  but  there  is  an 
increase  in  the  number  of  white  corpuscles  exceeding  the  figure  of  the 
fore  period,  and  the  percentage  of  hemoglobin  remains  unchanged. 
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These  two  suininaries  lead  to  conflicting  views.  There  is  appar- 
ently a  tendency  on  the  part  of  the  preservative  in  the  case  of  Xos.  1 
to  6  to  mcrease  slightly  the  number  of  red  corpuscles  in  the  blood,  to 
diminish  slightly  the  number  of  white  corpuscles,  and  to  increase 
slightly  the  jjercentage  of  hemoglobin.  When  the  formaldehyde  is 
administered  after  contact  with  the  milk  for  two  days  there  is  a  very 
marked  tendency  to  decrease  both  the  number  of  red  and  of  white 
corpuscles. 

The  average  effect  produced,  shoA\Ti  in  the  general  summary,  indi- 
cates a  slight  tendency  on  the  part  of  the  preservative  as  a  whole  to 
diminish  the  number  of  red  and  of  white  corpuscles,  while  the  hemo- 
globin remains  practically  unchanged.  Owmg  to  the  limited  number 
of  observations  made  and  the  conflicting  evidence  offered  by  the  two 
summaries,  no  conclusion  can  be  dra^\^l  as  to  the  effect  of  the  admin- 
istration of  formaldeh3"'de  upon  the  composition  of  the  blood  in 
respect  of  the  number  of  its  red  and  white  corpuscles  and  the  per- 
centage of  coloring  matter  contained  therein,  though  the  tendency  to 
decrease  the  red  corpuscles,  sho^^TL  by  Nos.  7,  10,  11,  and  12,  is  much 
the  stronger  of  the  two  influences  indicated  by  the  data  submitted. 

Table  IX. — Average,  by  periods,  of  corpuscles  and  hemoglobin  in  the  blood,  Series  IX. 


No.  1.                   (                   No.  2.                   1                   No.  3. 

Period. 

White 
Red  cor-      cor- 
puscles    puscles 
per  cubic       per 
milli-        cubic 
meter.       milli- 
meter. 

White 
Red  cor-      cor- 
Hem-     puscles     puscles 
oglo-    per  cubic       per 
bin.         milli-        cubic 
meter.     ^  milli- 
1  meter. 

Hem- 

Red  cor- 
puscles 

per  cubic 
mUli- 
meter. 

White 
cor- 
puscles 
per 
cubic 
milli- 
meter. 

Hem- 
oglo- 
bin. 

Fore  period 

! 

5,495,000  j     7,756 
5,650,000  !     7,562 
5,585,000  j     6,731 

1 

95  '  5,150,000       9,778 
98     4,775,000  '     7,008 
97     5,390,000  '     5,290 

98  1  5. 185. 000 

6,094 
7,257 
6,786 

96 

Preservative  period. . . 
After  period 

96 
97 

5,675,000 
5,275,000 

95 
100 

No.  4. 

No.  5. 

No.  6. 

1  White 

White 

White 

Red  cor-  '    cor- 

Red cor-      cor- 

Red  cor-      cor- 

Period. 

puscles     puscles!  Hem-     puscles    i puscles 

Hem- 1    puscles     puscles 

Hem- 

per cubic       per     \  oglo-    per  cubic  '     per 

oglo-  1  per  cubic  1     per 

oglo- 

milli-       cubic 

bin.        milli- 

cubic 

bin.    ;      milli- 

cubic 

bin. 

meter.       milli- 

meter. 

mUli- 

'    meter. 

milli- 

, meter. 

meter. 

1 

meter. 

Fore  period 

5,715,000       4,459 
6,105,000  ,     5,124 

90 

5,960,000 
5,980,000 

7,063 
8,116 

96 

5,820,000 

8,642 

'17 

Preservfitivc  period... 

96 

96 

5,600,000 

7,783 

97 

After  period 

5,480,000       5,332 

97 

6,025,000 

5,844 

97 

5,105,000 

7,202 

96 

Period. 


No.  7. 


Red  cor- 
puscles per 
cubic  milli- 
meter. 


White 
corpus- 
cles per 
cubic 
milli- 
meter. 


Foreperiod 7,292,000'        6,897 

Preservative  period (i, 285, 000  I        5,S17 

Afterperiod 5,6(i.=i,000  ,      11,52.3 


Hemo- 
globin. 


No.  10. 


WTiite 
Red  cor-      corpns- 
puscles  per    cles  per 
cubic  milli-!    cul»ic 
meter,     i    milli- 
meter. 


Hemo- 
globin. 


98  :  4,762,000  ; 
9S  4,925,000  ! 
98  I  4,510,000 


6,564 
4,570 
6,094 


FORMALDEHYDE. 


1381 


Table  IX. — Average,  by  periods,  of  corpuscles  and  hemoglobin  in  the  blood,  Series 

IX — Continued. 


Period. 


No.  11. 


No.  12. 


White 
Red  cor-      corpus- 
pusclesper !  cles  per 
cubic  milli-!     cubic 
meter,     j     milli- 
meter. 


Hemo- 
globin. 


Red  cor- 
puscles per 
cubic  milli- 
meter. 


White 
corpus- 
cles per 
cubic 
milli- 
meter. 


Hemo- 
globin. 


Pore  period 

Preservative  period 
After  period 


4,635,000 
4,955,000 
4,885,000 


6,952 
6,343 
7,202 


97       5,140,000 
4,650,000 
96  i     5,285,000 


8,143 
7,451 
5,678 


SUMMARIES. 


Nos.  1  to  6. 


Period. 


Red  cor- 
puscles 
per  cubic 
milli- 
meter. 


White 

cor- 
puscles 

per 
cubic 
milli- 
meter. 


Fore  period ;  5,554,167 

Preservative  period . . . ;  5, 630, 833 
After  period 5,476,667 


7,299 
7,142 
6,197 


Hem- 
oglo- 
bin. 


Nos.  7,  10,  11,  and  12. 


Nos.  1,  2,  3,  4,  5,  C,  7,  10, 
11,  and  12. 


Red  cor- 
puscles 

per  cubic 
milli- 
meter. 


5,457,250 
5,203,750 
5,086,250 


White 
cor- 
puscles 
per 
cubic 
milli- 
meter. 


7,139 
6,045 
7,624 


White 

1  Red  cor- 

cor- 

Hem-     pusclcs 

puscles 

osrlo-    per  cubic 

per 

bin.    t     milli- 

cubic 

•     meter. 

milli- 

meter. 

97 

5,515,400 

7,235 

97 

5,460,000 

6,703 

97 

5,320,500 

6,768 

Hem- 
oglo- 
bin. 


METABOLIC  PROCESSES. 


NITROGEN  BALANCE. 


INDIVIDUAL    DATA. 


In  the  case  of  No.  1  the  daily  average  quantity  of  nitrogen  in  the 
food  is  exactly  the  same  in  the  fore  and  preservative  periods  and 
only  0.36  gram  less  in  the  after  period.  There  is  practically  no 
change  in  the  quantity  of  nitrogen  excreted  in  the  feces  in  the  pre- 
servative period,  although  there  is  a  tendency  to  increase  the  amount 
throughout,  the  increase  in  the  after  period  amounting  to  0.2  gram 
daily  despite  the  slight  decrease  in  the  amount  of  the  food.  In  the 
urine  it  is  seen  that  there  is  an  increase  of  0.57  gram  daily  in  the 
quantity  of  nitrogen  excreted  during  the  preservative  period,  while 
in  the  after  period  the  figure  falls  slightly  below  that  of  the  fore 
period.  The  percentage  of  nitrogen  in  the  food  which  occurs  in  the 
feces  is  larger  in  the  preservative  period  than  in  the  fore  period  and 
ver}^  much  larger  in  the  after  period  than  in  the  fore  period,  an 
increase  of  1.58  per  cent.  The  percentage  of  nitrogen  occurring  in 
the  urine  is  4  per  cent  greater  during  the  preservative  period  and 
decreases  in  the  after  period  to  a  figure  smaller  than  in  the  fore  period. 
The  percentage  of  nitrogen  excreted  both  in  the  feces  and  the  urine 
is  largest  during  the  preservative  period  (93.68  per  cent)  and  is 
approximately  90  per  cent  in  both  the  fore  and  after  periods.  The 
balances  are  positive  in  all  cases  and  of  the  greatest  magnitude  in 
the  fore  period  (1.50  grams)  and  the  least  magnitude  in  the  pre- 
serv^ative  period,  namely,  0.91  gram. 
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In  this  case  the  preservative  appears  to  have  increased  the  nitro- 
gen excreted  in  the  urine  without  producing  any  notable  effect  upon 
that  in  the  feces  during  the  preservative  period,  with  the  result  that 
the  balance  is  diminished.  In  the  after  period  the  nitrogen  excreted 
in  the  feces  is  markedly  increased,  while  the  excretion  of  metabolized 
nitrogen  returns  to  the  condition  of  the  fore  period. 

In  the  case  of  Xo.  2  there  are  very  slight  variations  in  the  quantity 
of  nitrogen  in  the  food,  the  average  amount  in  the  preservative  period 
being  0.25  gram  greater  daily  and  that  in  the  after  period  0.20  gram 
less  than  in  the  fore  period.  The  quantity  of  nitrogen  excreted  in 
the  feces  is  practically  the  same  in  the  fore  and  preservative  periods 
and  notably  less  (0.31  gram)  in  the  after  period.  In  the  urine  the 
greatest  quantity  of  nitrogen  is  found  in  the  fore  period  and  the 
least  in  the  preservative  period.  In  the  feces  and  urine  together 
there  is  not  a  very  great  difference  in  the  quantity  of  nitrogen  ex- 
creted, but  the  figure  is  slighth^  greater  in  the  fore  period  and  almost 
the  same  in  the  preservative  and  after  periods. 

As  to  the  percentage  of  nitrogen  excreted  in  the  feces,  it  is  seen 
that  there  is  scarcely  any  difference  between  the  fore  and  the  pre- 
servative periods,  while  that  in  the  after  period  is  decidedh^  less 
(1.6  per  cent).  In  regard  to  the  percentage  of  nitrogen  excreted  in 
the  urine,  it  is  greatest  in  the  fore  period  and  least  in  the  preservative 
period,  where  a  diminution  of  about  6  per  cent  is  shown.  The  per- 
centage figures  for  total  excretion  indicate  an  inhibition  of  the  excre- 
tion of  nitrogen  during  the  preservative  period  amounting  to  6  per 
cent  and  due  entirely  to  the  metabolized  nitrogen.  The  balances  in 
this  case  are  all  positive  and  the  largest  one  is  in  the  preservative 
period,  1.23  grams,  while  the  balance  for  the  fore  period  is  only  0.19 
gram.  The  data  for  this  man,  therefore,  are  seen  to  be  somewhat 
contradictory  as  compared  with  those  for  No.  1. 

In  the  case  of  No.  3  there  is  practically  no  variation  in  the  quan- 
tity of  nitrogen  in  the  food  in  the  fore  and  preservative  periods  and 
only  a  very  slight  decrease  (0.4  gram)  in  the  after  period.  The 
quantity  excreted  in  the  feces  is  very  sUghtly  decreased  in  the  pre- 
servative period  and  is  notably  increased  in  the  after  period  as  com- 
pared with  the  fore  period,  namely,  0.2  gram.  The  quantity  excreted 
in  the  urine  is  also  slightly  diminished  in  the  preservative  period  and 
is  still  further  decreased  in  the  after  period,  the  entire  decrease 
amounting  to  0.65  gram.  The  total  quantity  excreted  in  the  feces 
and  urine  is  least  in  the  preservative  period  and  greatest  in  the 
fore  period. 

The  largest  percent ag(^  of  iiilrogeii  excreted  in.  the  feces  occurs  in 
the  after  period  and  tht^  smallest  in  the  preservative  period,  "but  the 
variations  are  very  slight.  The  largest  percentage  of  nitrogen 
excreted  in  the  uriiu^  is  found  in  the  fore  period  and  the  smallest 
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in  the  preservative  period,  the  greatest  variation  amounting  to  ahiiost 
3  per  cent.     The  total  excretion  decreases  3.3  per  cent  in  the  pre- 
servative period  and  returns  to  the  conditions  of  the  fore  period  in 
'the  after  period.     The  balances  are  positive  in  all  cases  and  are  of 
the  greatest  magnitude  during  the  preservative  period,  being  almost 
I  the  same  for  the  fore  and  after  periods.     In  the  preservative  period 
they  amount  to  2.02  grams,  as  compared  with  1.44  grams  in  the 
!  fore  period. 

I     In  the  case  of  No.  4  it  is  seen  that  the  nitrogen  in  the  food  in  the 

^fore  and  after  periods  is  almost  identical,  while  in  the  preservative 

period  it  is  slightly  greater,  namely,  0.33  gram  daily.     The  smallest 

I  quantity  excreted  in  the  feces  is  found  in  the  fore  period  (1.63  grams) 

and  the  greatest  in  the  after  period,  namely,  2  grams.     The  largest 

J  quantity  is  excreted  in  the  urine  in  the  preservative  period  and  the 

j  smallest  in  the  after  period.     In  the  feces  and  urine  together  the 

;  largest  excretion  of  nitrogen  is  found  in  the  preservative  period, 

amounting  to  16.36  grams. 

The  percentage  excretion  in  the  feces  increases  throughout,  being 

2.17   per  cent  greater  in  the  after  period  than  in  the  fore  period.     In 

the  urine  the  percentage  excretion  is  almost  the  same  in  the  fore  and 

preservative  periods,  but  is  decreased  about  5  per  cent  in  the  after 

period.     The    percentage  of    total  excretion  shows   an  increase  of 

I  about  1  per  cent  in  the  preservative  period,  with  a  decrease  of  3.8 

[  per  cent  in  the  after  period.     The  balances  are  all  positive  and  of  the 

}  greatest  magnitude  in  the  after  period,  amounting  to  1.88  grams, 

I  and  of  the  least  magnitude  in  the  preservative  period,  or  1.25  grams. 

\  Evidently  no  important  effect  on  the  nitrogen  metabolism  is  pro- 

i  duced  in  this  case. 

In  the  case  of  No.  5  the  quantity  of  nitrogen  in  the  food  is  prac- 
1  tically  constant  in  the  fore  and  preservative  periods,  being  very 
^  slightly  less  in  the  after  period  (0.29  gram).  There  is  practically  no 
I  variation  in  the  quantity  of  nitrogen  in  the  feces  in  the  preservative 
I  period,  though  the  largest  amount  is  found  in  the  fore  period  (1.28 
j  grams)  and  the  smallest  in  the  after  period  (1.05  grams).  The 
quantity  of  nitrogen  excreted  in  the  urine  varies  only  slightly  in  the 
I  three  periods,  being  largest  in  the  fore  period  (11.86)  and  least  in  the 
^  preservative  period,  when  it  amounts  to  11.27  grams.  The  quan- 
;  titj^  of  nitrogen  in  the  urine  and  feces  together  is  largest  in  the  fore 
period  (13.14  grams)  and  smallest  in  the  preservative  period  (12.46 
;  grams),  but  the  entire  variation  is  less  than  1  gram. 

The  percentage  data  for  food  nitrogen  excreted  in  the  feces  show 
little  variation,  decreasing  from  8.74  per  cent  in  the  fore  period  to 
7.29  in  the  after  period.  The  metabolized  nitrogen  excreted  in  the 
urine  decreases  about  4  per  cent  in  the  preservative  period  and 
slightly  exceeds  the  figure  of  the  fore  period  in  the  after  period. 
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The  total  percentage  excretion  decreases  about  5  per  cent  in  the  ^ 
preservative  period  and  is  ahnost  the  same  in  the  after  period  as  \ 
in  the  fore  period.  The  balances  are  positive  in  all  cases  and  of  the 
greatest  magnitude  in  the  preservative  period  (2.24  grams),  being 
least  in  the  fore  period,  for  wliich  the  figure  is  1.55  grams.  The  only- 
marked  variation  in  this  case  is  in  the  decreased  excretion  of  metab- 
olized nitrogen  in  the  preservative  period  and  the  consequent  increase 
in  the  balance. 

There  is  but  little  variation  in  the  quantity  of  nitrogen  in  the 
food  in  the  three  periods,  an  increase  of  0.13  gram  taking  place  in 
the  preservative  period  and  a  decrease  of  0.11  gram  in  the  after  period 
as  compared  with  the  fore  period  in  the  case  of  No.  6.  There  is  a 
loss  of  nitrogen  in  the  feces  in  the  preservative  period  of  0.32  gram, 
and  there  is  practically  no  further  change  in  the  quantity  excreted 
in  the  after  period.  The  percentage  decrease  of  nitrogen  in  the  food 
that  is  excreted  in  the  feces  in  the  preservative  period  amounts  to 
2.27  per  cent,  this  loss  being  maintained  in  the  after  period.  In  the 
urine  there  is  an  increased  excretion  of  0.22  gram  in  the  preserva- 
tive period,  with  a  decrease  of  1.1  grams  in  the  after  period.  The 
percentage  data  show  less  than  1  per  cent  increase  in  the  preserva- 
tive period,  but  a  decrease  of  about  6  per  cent  in  the  after  period. 
In  the  feces  and  urine  together  the  quantity  of  nitrogen  excreted  in 
the  preservative  period  is  only  slightly  decreased  (0.1  gram),  while 
it  is  notably  less  in  the  after  period  (1.11  grams),  omng  to  the 
decrease  in  metabolized  nitrogen.  The  percentage  data  show  the 
same  relation,  the  total  decrease  in  the  preservative  period  amount- 
ing to  1.52  per  cent  and  in  the  after  period  to  6.11  per  cent.  The 
balances  are  positive  in  all  cases  and  increase  throughout,  the 
figures  for  the  three  periods  being  1.03,  1.26,  and  2.13,  respectively. 

The  data  for  No.  7  show  only  slight  variation  in  the  quantity 
of  nitrogen  in  the  food,  the  largest  quantity  being  16.60  grams  in 
the  preservative  period,  and  the  smallest  16.20  grams  in  the  after 
period.  There  is  a  notable  loss  in  the  amount  of  nitrogen  excreted 
in  the  feces  in  the  preservative  period,  namely,  0.53  gram,  and  an 
additional  loss  of  0.19  gram  in  the  after  period.  The  quantity  of 
nitrogen  in  the  urine  also  diminishes  both  in  the  preservative  and 
in  the  after  period,  the  total  daily  decrease  in  metabolized  nitro- 
gen amounting  to  1.88  grams.  In  consequence,  the  total  quantity 
excreted  in  the  feces  and  urine  is  notably  diminished  in  the  preserv- 
ative period  (2.19  grams)  and  a  small  acUhtional  decrease  takes 
place  in  the  after  period.  The  percentage  of  nitrogen  excreted  in 
the  feces  decreases  throughout,  the  decrease  amounting  in  the  pre- 
servative period  to  3.36  per  cent  of  the  amount  ingested.  There 
is  a  decrease  of  10.97  per  cent  of  the  nitrogen  ingested  that  is 
excreted  in  the  mine  in  the  preservative  period  and  the  percentage 
excretion    in    the    after    period    is    practically  the    same   as  in  the 
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preservative  period.  The  balance  is  negative  in  the  fore  period 
(  —  0.48)  and  increases,  being  practicaUy  the  same  in  the  preservative 
and  after  periods  (1.9  grams). 

The  data  for  No.  8  are  given,  but  not  discussed,  as  the  illness  of  the 
subject,  previously  explained,  deprives  them  of  significance.  No.  9  is 
omitted  entirely,  as  he  left  the  city  before  the  experiment  was  finished 
and  the  data  were  too  incomplete  to  be  of  value. 

In  the  case  of  No.  10  the  quantity  of  nitrogen  in  the  food  is  slightly 
decreased  in  the  preservative  period  (0.83  gram  daily).  The  amount 
of  nitrogen  in  the  feces  diminishes  slightly  in  the  preservative  period, 
but  in  the  after  period  it  exceeds  the  figure  of  the  fore  period.  The 
amount  of  nitrogen  in  the  urine  is  slightly  diminished  in  the  preserva- 
tive period  (0.43  gram  daily)  and  is  more  than  restored  in  the  after 
period.  The  amount  of  nitrogen  excreted  in  both  feces  and  urine  is 
largest  in  the  after  period  and  smallest  in  the  preservative  period. 
The  percentage  data  show  the  same  general  relations  as  the  figures 
for  actual  amounts,  with  the  exception  of  those  for  nitrogen  in  the 
urine,  and  for  total  excretion,  in  the  preservative  period,  which  show 
a  relative  increase  owing  to  the  slightly  decreased  amount  of  nitrogen 
ingested  and  the  very  slight  decrease  in  amount  excreted.  The 
excretion  of  nitrogen  in  the  case  of  No.  10  appears  to  have  been 
abnormally  stimulated,  the  balance  being  negative  in  all  cases,  in- 
creasing throughout,  the  figures  for  the  three  periods  being  —0.36, 
~  0.59,  and  —  0.85,  respectively.  This  is  an  exception  to  the  majority 
of  cases,  the  balance  having  been  increased  in  the  preservative  period 
in  six  of  the  preceding  eight  cases. 

In  the  case  of  No.  11  there  is  only  a  slight  variation  in  the  quantity 
of  nitrogen  in  the  food,  an  increase  of  0.31  gram  occurring  daily  in  the 
preservative  period,  and  a  decrease  of  only  0.1  gram  in  the  after 
period  as  compared  with  the  fore  period.  There  is  a  diminution  of 
the  nitrogen  in  the  feces  in  the  preservative  period  of  0.25  gram  daily, 
and  the  quantity  is  restored  in  the  after  period  to  practically  the  same 
amount  as  was  excreted  in  the  fore  period.  There  is  a  slightly  greater 
amount  of  nitrogen  excreted  in  the  urine  in  the  preservative  period 
and  a  still  further  increase  takes  place  in  the  after  period,  the  total 
daily  increase  amounting  to  1.13  grams.  The  total  amount  of 
nitrogen  excreted  in  the  feces  and  urine  is  almost  the  same  in  the  fore 
and  preservative  periods  and  is  notably  increased  in  the  after  period, 
when  it  is  1.12  grams  greater  daily  than  in  the  fore  period.  The  per- 
centage data  for  the  excretion  of  both  nonmetabolized  and  metabo- 
lized nitrogen  show  the  same  relations  as  the  absolute  quantities,  the 
most  marked  change  being  the  increase  of  6.23  per  cent  in  metabo- 
lized nitrogen  in  the  after  period.  The  percentage  data  for  total 
excretion  show  a  decrease  of  about  1  per  cent  in  the  preservative 
period  and  an  increase  of  nearly  8  per  cent  in  the  after  period.     The 
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balance  in  this  case  is  abnormall}"  large,  and  positive  in  all  three 
periods,  being  slightly  increased  in  the  preservative  period  and 
decreased  1.44  grams  in  the  after  period. 

The  nitrogen  ingested  in  the  preservative  period  is  practically  the 
same  as  in  the  fore  period,  while  in  the  after  period  there  is  a  slight 
decrease  of  0.43  gram  as  compared  with  the  fore  period.  The  amount 
of  nitrogen  excreted  in  the  feces  in  the  preservative  period  is  increased 
0.13  gram  (an  increase  of  less  than  1  per  cent  as  compared  ^^"ith  the 
amount  ingested),  while  in  the  after  period  there  is  a  decrease  of  0.5 
gram  daily,  or  2.66  per  cent.  The  metabolized  nitrogen  excreted  in 
the  preservative  period  shows  but  little  change,  namely,  a  decrease  of 
0.2  gram,  or  about  1  per  cent,  while  in  the  after  period  there  is  an 
increase  of  0.45  gram  daily,  representing  4.6  per  cent  as  compared 
mth  the  amount  ingested.  The  data  for  total  excretion  show  prac- 
tically no  change  in  either  the  preservative  or  after  period  as  regards 
actual  amounts,  though  the  percentage  data  indicate  a  relative  increase 
in  the  after  period. 

The  balance  is  positive  throughout  and  increases  very  slightly  in 
the  preservative  period,  decreasing  again  in  the  after  period  to  a 
figure  below  that  of  the  fore  period,  namely,  0.70  gram.  The  varia- 
tions in  this  case  are  very  slight,  but  show  the  same  general  tendency 
as  the  majority  of  cases,  namely,  to  decrease  the  excretion,  especially 
of  the  metabolized  nitrogen,  and  to  increase  the  balance. 

SUMMARIES. 

The  summary  for  Nos.  1  to  6,  inclusive,  who  received  formal- 
dehyde freshly  added  to  the  milk,  shows  a  very  slight  increase  in  the 
nitrogen  in  the  food  in  the  preservative  period  (0.13  gram)  and  a 
slight  decrease  (0.35  gram)  in  the  after  period.  There  is  a  very  slight 
decrease  in  the  quantity  of  nitrogen  in  the  feces  in  the  preservative 
period,  but  this  figure  is  restored  m  the  after  period  to  practically  the 
same  amount  as  in  the  fore  period.  The  percentage  data  show  the 
variations  between  the  three  periods  to  be  less  than  half  of  1  per 
cent.  The  largest  quantity  of  nitrogen  excreted  in  the  urine  is  in  the 
fore  period,  13.26  grams.  There  is  a  very  slight  diminution  in  the 
preservative  period,  amounting  to  0.12  gram  daily,  and  a  further 
decrease  in  the  after  period  of  0.44  gram.  The  percentage  decrease 
in  the  preservative  period  amounts  to  1.42  per  cent  of  the  amount 
ingested  and  in  the  after  period  to  about  1  per  cent  additional.  In 
the  feces  and  urine  together  the  largest  quantity  of  nitrogen  is 
excreted  in  the  fore  period  (14. SI  grains)  and  the  smallest  in  the 
after  period  (14.23  grams).  The  percentage  data  show  a  total  decreased 
excretion  of  1.82  per  cent  in  the  preservative  period  and  })racti('ally 
no  further  change  in  the  after  jM^riod.  n  decrease  of  only  0.51  per  cent 
being  given.  The  balances  are  p;)sitiv(^  in  all  cases  and  increase  slightly 
throughout  from  I.IS  in  the  fore  ptM'iod  to  1.54  in  the  af((M*  period. 
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In  the  summary  for  Nos.  7,  10,  11,  and  12,  who  received  formal- 
dehyde mixed  with  the  milk  forty-eight  hours  before  it  was  admin- 
istered, it  is  seen  that  the  quantity  of  nitrogen  in  the  food  is  practically 
constant  in  the  three  periods.  There  is  a  notable  decrease  in  the 
amount  of  nitrogen  in  the  feces  in  the  preservative  period,  amounting 
to  0.2  gram  daily,  which  is  maintained  in  the  after  period.  The 
quantity  of  nitrogen  excreted  in  the  urine  is  practically  the  same  in 
the  fore  and  after  periods  and  only  0.49  gram  less  in  the  preservative 
than  in  the  fore  period.  In  the  feces  and  urine  together  the  same 
relations  are  shown,  namely,  a  slight  decrease  in  the  preservative 
period  and  a  tendency  to  return  to  the  condition  of  the  fore  period 
in  the  after  period.  The  percentage  data  show  exactly  the  same 
interrelations  for  the  metabolized,  nonmetabolized,  and  total  nitrogen 
excreted,  namely,  a  decrease  in  the  preservative  period  and  an  almost 
complete  return  to  the  figures  of  the  fore  period  in  the  after  period, 
except  that  the  nitrogen  in  the  feces  is  further  decreased  to  a  very 
shght  extent.  The  greatest  decrease  is  in  the  metabolized  nitrogen 
in  the  preservative  period,  amounting  to  2.4  per  cent.  The  balance 
is  positive  in  all  cases,  and  is  0.61  gram  greater  in  the  preservative 
period  than  in  the  fore  period,  decreasing  again  0.51  in  the  after 
period. 

The  general  summary  for  Nos.  1  to  12,  excluding  Nos.  8  and  9, 
shows  agreement  between  the  quantity  of  nitrogen  in  the  food  in 
the  fore  and  preservative  periods  and  a  decrease  of  only  0.25  gram 
in  the  after  period.  There  is  a  slight  decrease  in  the  amount  of  nitro- 
gen in  the  feces  in  the  preservative  period  (namely,  0.11  gram),  and 
the  amount  in  the  after  period  is  exactly  the  same  as  in  the  preserva- 
tive period.  The  percentage  data  show  that  the  entire  variation  is 
within  0.71  per  cent  as  compared  with  the  amount  ingested,  this 
representing  the  decrease  in  the  preservative  period.  There  is  a 
slight  decrease  in  the  quantity  of  nitrogen  in  the  urine  in  the  preserva- 
tive period  and  a  further  decrease  in  the  after  period,  the  total 
diminution  in  excretion  of  metabolized  nitrogen  amounting  only  to 
0.35  gram  per  day.  This  represents  a  decrease  of  1.83  per  cent  in 
the  preservative  period,  and  the  percentage  data  indicate  a  relative 
increase  in  the  after  period.  The  nitrogen  excreted  in  the  feces  and 
the  urine  decreases  throughout,  the  total  average  decrease  being  0.45 
gram  per  day.  The  percentage  data  show  a  total  decrease  of  2.54 
per  cent  in  the  preservative  period  and  a  very  slight  increase  in  the 
after  period  (0.93  per  cent).  The  balance  is  positive  in  all  cases  and 
has  the  largest  magnitude  in  the  preservative  period,  exceeding  the 
fore  period  by  0.42  gram  daily. 

These  data  show  the  general  effect  produced  by  the  preservative  to 
diminish  the  quantity  of  nitrogen  occurring  in  the  feces  and  also  in 
the  urine.  In  the  individual  data  there  is  a  remarkable  unanimity 
on  this  point,  there  being  only  three  cases  out  of  ten  in  which  the 
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balance  is  decreased,  and  only  two  cases  in  wliich  the  amount  of  non- 
metabolized  nitrogen  excreted  is  really  increased.  In  regard  to  the 
metabolized  nitrogen,  Nos.  1,  4,  6,  and  11  show  slight  increases  in 
the  amounts  excreted,  but  in  three  of  these  cases  this  is  followed  by 
a  marked  decrease  in  excretion  in  the  after  period,  falling  below  the 
figure  for  the  fore  period.  There  is  thus  manifested  a  tendency  to 
interfere  vdih  the  metabolism  of  nitrogen  and  to  increase  the  amount 
of  nitrogen  retained  in  the  body.  This  interference  can  not  in  any 
way  be  looked  upon  as  conducive  to  health,  as  it  would  probably 
in  the  end  tend  to  burden  the  body  with  waste  nitrogenous  material 
wliich  could  easily  prove  harmful.  Had  the  weight  increased,  such 
a  decreased  excretion  might  be  considered  as  an  evidence  of  increased 
tissue  formation,  but  in  connection  with  the  symptoms  of  positive 
illness  produced  and  the  slight  loss  in  weight  this  can  not  be  con- 
sidered as  having  taken  place. 

Table  X. — Nitrogen  balances  for  Series  IX. 

[Averages  are  per  day.] 

I^o.  1. 


Period. 

1 

In 

food. 

2 

In 
feces. 

3 

In 

urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2^1). 

6 

In 
urine 
(3-^1). 

7 

In  feces 
and 
urine 

(4-e-l). 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total 

Grams. 
72.14 
14.43 

72.67 
14.  .53 

Grams. 

4.70 

.94 

7.12 
1.42 

Grams. 
58.32 
11.66 

59.64 
11.93 

Grams. 
63.02 
12.60 

66.76 
13.35 

Per  ct. 

Per  ct. 

Per  ct. 

Grams. 
9.12 
1.83 

5.91 
1.18 

Grams. 
0  0 

Average 

Second  subperiod: 

Total 

6.52 

80.84 

87.36 

.0 
.0 

Average 

9.80 

82.07 

91.87 

.0 

Entire  fore  period: 
Total 

144.81 
14.48 

11.82 
1.18 

117.96 
11.80 

129. 78 
12.98 

15.03 
1.50 

.0 

\verage 

8.16 

81.46 

89.62 

0 

Preservative  period. 

First  subperiod: 

Total 

71.32 
14.26 

72.93 
14.59 

73.01 
14.60 

6.28 
1.26 

5.87 
1.17 

5.83 
1.17 

59.40 
11.88 

64.48 
12.90 

61.66 
12.33 

65.68 
13.14 

70.35 
14.07 

67.49 
13.50 

5.64 
1.12 

2.58 
.52 

5.52 
1.10 

..50 

8.81 

83.29 

92.09 

.  10 

Second  subperiod: 

Total 

1.00 

8.05 

88.41 

96.46 

.20 

Third  subperiod: 

Total 

1.00 

Average 

7.99 

84.45 

92.44 

.20 

Entire  preservative  period: 
Total 

217.26 
14.48 

17.98 
1.20 

185.54 
12.37 

203.52 
13.57 

13:74 
.91 

2.  ,50 

8.28 

85.40 

93.68 

.17 

After  period. 

First  subperiod:  , 

Total 

69.78 
13.96 

71.38 
14.28 

6.  .53 
1.31 

7.22 
1.44 

54.68 
10.94 

58.84 
11.77 

01. 21 
12.24 

66.06 
13.21 

8.57 
1.72 

5.32 
1.07 

.n 

Average  .. 

9.36 

78.36 

87.72 

.0 

Second  subperiod: 
Total 

.0 

Average 

10.11 

82.43 

92.55 

.0 

Entire  after  period: 

Total 

141.16 
14.  12 

13.75 
1.38 

113.52 
11.3.5 

127.27 
12.73 

13.89 
1.39 

.0 

Average 

9.74 

80.42 

90.16 

.0 

FORMALDEHYDE. 
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Table  X. — Nitrogen  balances  for  Series  IX — Continued. 
[Averages  are  per  day.] 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2^1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4^1). 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total       

Grams. 
85.27 
17.05 

86.05 
17.21 

Grams. 
9.49 
1.90 

7.98 
1.60 

Grams. 
76. 63 
15.33 

75.27 
15.05 

Grams. 
86.12 

17.22 

83. 25' 
16.65 

Per  ct. 

Per  ct. 

Per  ct. 

Grams. 

0.85 

.17 

2.80 
.56 

Grams 
0.0 

Average 

11.13 

89.87 

101. 00 

.0 

Second  subperiod: 

Total 

.0 

Average 

9.27 

87.47 

96.75 

.0 

Entire  fore  period: 
Total 

171.  32 
17.13 

17.47 
1.75 

151.90 
15.19 

169. 37 
16.94 

1.95 
.19 

.0 

Average 

10.20 

88.66 

98.86 

.0 

Preservative  -period. 

First  subperiod: 
Total 

85.87 
17.17 

86.41 
17.28 

88.49 
17.70 

9.15 
1.83 

7.64 
1.53 

9.73 
1.95 

67.96 
13.59 

72.17 
14.43 

75. 62 
15.12 

77.11 
15.42 

79.81 
15.96 

85.35 
17.07 

8.76 
1.75 

6.60 
1.32 

3.14 
.63 

.50 

Average 

10.66 

79.14 

89.80 

.10 

Second  subperiod: 
Total     

1.00 

Average 

8.84 

83.52 

92.36 

.20 

Third  subperiod: 
Total  

1.00 

Average 

11.00 

85.46 

96.45 

.20 

Entire  preservative  period: 
Total 

260.77 
17.38 

26.52 

1.77 

215. 75 
14.38 

242.27 
16. 15 

18.50 
1.23 

2.50 

10.17 

82.74 

92.91 

.17 

After  period. 

First  subperiod: 
Total 

83.59 
16.72 

85.75 
17.15 

7.54 
1.51 

7.03 
1.41 

71.66 
14.33 

76.34 
15.27 

79.20 
15.84 

83.37 

4.39 

.88 

2.38 
.48 

.0 

9.02 

85.73 

94.75 

.0 

Second  subperiod: 

Total 

.0 

Average 

16.67 

1     8.20 

89.03 

97.22 

.0 

Entire  after  period: 

Total 

169. 34 
16.93 

14.57 
1.46 

148.00 
14.80 

162.57 
16.26 

6.77 
.67 

.0 

Average 

8.60 

87.40 

96.00 

.0 
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Table  X. — Nitrogen  balances  for  Series  IX — Continued. 

[Averages  are  per  day.] 

I^o.  3. 


Period. 

1 

In 
food. 

2 

In 
feces. 

In 
urine. 

4 

In  feces 

and 

urine 

(24-3). 

5 

In 
feces 
(2-^1). 

6 

In 
urine 
(3^1). 

7    • 

In  feces 

and 

urine 

(4-^1). 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod : 
Total 

Grams. 

88.62 
17.72 

87.41 
17.48 

Grams. 
9.22 
1.84 

7.55 
1.51 

Grams. 

74.24 
14.85 

70.60 
14.12 

Grams. 
83.46 
16.69 

78.15 
15.63 

Per  ct. 

Per  ct. 

Per  ct. 

Grams. 
5.16 
1.03 

9.26 
1.85 

Grams. 
0.0 

Average 

Second  subperiod: 
Total 

10.40 

83.77 

94.18 

.0 
.0 

Average 

8.64 

80.77 

89.41 

.0 

Entire  fore  period: 

Total 

176.  03 
17.60 

16.77 
1.68 

144.  84 
14.  48 

161. 61 
16.16 

14.42 
1.44 

.0 

9.53 

82.28 

91.81 

.0 

Preservative  period. 

First  subperiod: 
Total 

86.82 
17.36 

87.72 
17.54 

90.13 
18.03 

8.16 
1.63 

5.91 
1.18 

10.06 
2.01 

71.58 
14.32 

70.90 
14.18 

67.66 
13.53 

79.74 
15.95 

76.81 
15.36 

77.72 
15.54 

7.08 
1.41 

10.91 
2.18 

12.41 

2.49 

..tO 

Average 

9.40 

82.45 

91.85 

10 

Second  subperiod: 
Total 

]  00 

6.74 

80.83 

87.56 

.20 

Third  subperiod: 

Total 

1.00 

11.16 

75.07 

86.23 

.20 

Entire  preservative  period: 
Total 

2G4.  67 
17.64 

24.13 
1.61 

210. 14 
14.01 

234. 27 
15.62 

30.40 
2.02 

2.50 

9.12 

79.40 

88.51 

.17 

After  period. 

First  subperiod: 

Total 

85.13 
17.03 

87.26 
17.45 

6.84 
1.37 

11.94 
2.39 

69.18 
13.84 

69.15 
13.83 

76.02 
15.20 

81.09 
16.22 

9.11 
1.83 

6.17 
1.23 

.0 

Average 

8.03 

81.26 

89.30 

.0 

Second  subperiod: 
Total 

.0 

Average 

13.68 

79.25 

92.93 

0 

Entire  after  period: 

Total 

172.  39 
17.24 

18.78 
1.88 

138.  33 
13.83 

157. 11 
15.71 

15.28 
1.53 

.0 

Average . . 

10.89 

80.24 

91.14 

.0 

FORMALDEHYDE. 
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Table  X. — Xitrogen  balances  for  Series  IX — Continued. 


[Averages  are  per  day.] 


Period. 


In 
food. 


In 
feces. 


In 
urine. 


In  feces 
and 
urine 

(2+3). 


5      I      6      ! 

In  In 

feces      urine 
(2^1).  (3-^1). 


In  feces 

and 

urine 

(4^1). 


I      9 
I    For- 
malde- 

'-^    ^-'-    admin- 
istered. 


Balance 


Fore  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 


Grams. 
85.37 
17.07 

87.47 
17.49 


Grams.  Grams. 
7.  57  68.  74 
1.51  i     13.75 


Grams.  Per  ct.  Per  ct.    Per  ct. 
76. 31 

15.26  :    8.87  i     80.52       89.39 


8.74 
1.75 


Entire  fore  period: 

Total 172.84 

Average 17.28 


16.31 
1.63 


Preservative  period. 

First  subperiod: 

Total 86.48 

Average 17.30 

Second  subperiod: 

Total 87.67 

Average 17. 53 

Third  subperiod: 

Total 90.05 

Average 18. 01 


8.09 
1.62 


9.75 
1.95 


Entire  preservative  period: 

Total 264.20       26.30 

Average 17. 61  i      1. 75 


After  period. 


First  subperiod: 

Total 85.39 

Average 17.08 

Second  subperiod: 

Total 87.08 

Average 17.  42 


9.57 
1.91 


10.46 
2.09 


Entire  after  period: 

Total 172.47  |     20.03 

Average 17. 25        2. 00 


73.87 
14.77 


82.61 
16.52 


9.99       84.45  |    94.44 


1.81 

4.86 
.97 


142. 61 
14.26 


73.11 
14.62 


73.29 
14.66 


72.72 
14.54 


158.! 
15.! 


9.44  ,     82.51 


13.92 
1.39 


Grams. 

0.0 

.0 

.0 
.0 


81.57 

16.31 
81.38 

9.78  1 

i 

84.  54^ 

94.32 

16.28 
82.47 

9.23  1 

83.60 

92.83 

16.49 

io.  83  i 

80.76 

9i.58 

4.91 


6.29 
1.25 


7.58 
1.52 


219.12     245.42  ! | 

14.61  I     16.36       9.95       82.94 


65.  40       74. 97 
13.08       14.99 


92.89 


18.78 
1.25 


87.80 


68.22  i     78.  ( 

13.64  j     15.74     12.01       78.34       90.35 


8.40 
1.68 


133.62  I  153.65  ! 

13.36  !  15.37  11.  Gl 


18.82 
1.88 


.50 
.10 


1.00 
.20 


1.00 
.20 


2.50 
.17 
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Table  X. — Nitrogen  balances  for  Series  IX — Continuod. 


[Averages  are  per  day.] 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total 

Grams. 

14.73 

73.26 
14.65 

Grams. 
7.21 
1.44 

5.63 
1.13 

Grams. 
57.83 
11.57 

60.76 
12.15 

Grams. 
65.04 
13.01 

66.39 
13.28 

Per  ct. 

Per  ct. 

Per  ct. 

Grams. 
8.63 
1.72 

6.87 
1.37 

Grams. 
0.0 

9.79 

78.50 

88.29 

0 

Second  subperiod; 

Total 

0 

7.68 

82.94 

90.62 

0 

Entire  fore  period: 

Total 

146.  93 

12.84 
1.28 

118. 59 
11.86 

131.  43 
13.14 

15.50 
1.55 

.0 

Average 

8.74 

80.71  j     89.45 

.0 

Preservative  period. 

First  subperiod: 

Total 

72.53 
14.51 

72.86 
14.57 

75.15 
15.03 

5.96 
1.19 

5.98 
1.20 

6.01 
1.20 

55.89 
11.18 

57.58 
11.52 

55.54 
11.11 

61.85 
12.37 

63.56 
12.71 

61.55 
12.31 

10.68 
2.14 

9.30 
1.86 

13.  60 
2.  72 

50 

Average 

Second  subperiod: 
Total   ... 

8.22 

77.06 

85.28 

.10 
1  00 

Average 

8.21 

79.03 

87.24 

20 

Third  subperiod: 

Total 

1.00 

Average 

1 

20 

Entire  preservative  period: 
Total.   ... 

220.  54 
14.70 

17.95 
1.20 

169. 01 
11.27 

186.  96 
12.46 

1 

33.  58 
2.24 

'^  50 

Average 

8.14 

76.63       84.77 

.17 

After  period. 

First  subperiod: 

Total 

71.51 
14.  30 

72.58 
14.52 

5.19 
1.04 

5.31 
1.06 

55.13 
11.03 

62.39 

12.48 

60.32 
12.06 

67.70 
13.54 

11.19 
2.24 

4.88 
.98 

.0 

Average 

7.26 

77.09 

84.35 

0 

Second  subperiod : 
Total         .   . 

0 

Average 

7.32 

85.96 

93.28 

0 

Entire  after  period: 
Total 

144.  09 
14.41 

10.50 
1.05 

117.  52 
11.75 

128.  02 
12.80 

16.  07 

.... 

.0 

Average . . 

7.29 

81.56 

88.85 

0 

FORMALDEHYDE. 


1393 


Table  X 

.—Nit 

rogen  balances  for  Sei 
[Averages  are  per  day 

nsTo.  e>. 

ies  IX — Continued. 
•] 

' 

Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 

(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4^1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Grams. 
73.67 
14.73 

73.90 
14.78 

Grams. 
8.21 
1.64 

9.40 
1.88 

Grams. 
58  25 

Grams. 

Per  ct. 

Per  ct. 

Per  ct. 

Grams. 
7.21 
1.44 

3.04 
.61 

Grams. 
0  0 

•Vverage 

11.65       13.29 

11.14 

79.07 

90.21 

.0 

Second  subperiod: 

Total 

61.46 
12.29 

70.86 
14.17 

.0 

Average 

i2.72 

83.17 

95.89 

.0 

Entire  fore  period : 
Total 

147.  57 
14.76 

17.61 
1.76 

119.  71 
11.97 

137.  32 
13.73 

10.25 
1.03 

.0 

Average 

11.93 

si.  12 

93.05 

.0 

Preservative  period. 

First  subperiod: 
Total 

74.18 
14.84 

74.27 
14.85 

74.84 
14.97 

6.85 
1.37 

8.01 
1.60 

6.70 
1.34 

62.84 
12.57 

59.06 
11.81 

60.92 
12.18 

69.69 
13.94 

67.07 
13.41 

67.62 
13.52 

4.49 
.90 

7.20 
1.44 

7.22 
1.46 

.50 

9.23 

84.71 

93.95 

.10 

Second  subperiod: 
Total 

1.00 

10.78 

79.52 

90.31 

.20 

Third  subperiod: 
Total 

.70 

Average 

8.95 

81.40 

90.35 

.14 

Entire  preservative  period: 
Total 

223.  29 
14.89 

21.56 
1.44 

182.  82 

204.  .38 

1 

18.91 
1.26 

2.20 

Average 

12.19       13.63 

9.66 

81.88 

91.53 

.15 

After  period. 

First  subperiod: 

Total 

72.83 
14.57 

73.69 
14.74 

6.89 
1.38 

7.37 
1.47 

55.49 

62.  .•?« 

10.45 
2.09 

10.90 
2.18 

,0 

Average 

11.10  \     12.48 

9.46 

76.19 

85.65 

.0 

Second  subperiod: 

Total 

55.42 
11.08 

62.79 
12.56 

.0 

Average 

in  on 

75.21 

85.21 

.0 

Entire  after  period': 
Total 

146.  52 
14.65 

14.26 
1.43 

110.91 
11.09 

125. 17 
12.52 

21.35 
2.13 

.0 

9.73 

75.70 

85.42 

.0 
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Table  X. — Nitrogen  balances  for  Series  IX — Continued. 
[Averages  are  per  day.] 


Period. 

1 

In 
food. 

2, 

In 

feces. 

3 

In 

urine. 

4 

In  feces 
and 

urine 
(2+3). 

5 

In 
feces 

(2-Hl). 

6              7 

-r         In  feces 

(3-1).    (4^i)_ 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total            

Grams. 

a  81.  65 
16.33 

82.45 
16.49 

Grams. 
9.86 
1.97 

9.86 
1.97 

Grams. 

a  74.  57 

14.91 

74.57 
14.91 

Grams. 
84.43 
16.89 

84.43 
16.89 

Perct. 

Perct. 

Per  ct. 

Grams. 

-  2.78 

-  .56 

-  1.98 

-  .40 

Grams. 
0.0 

Average 

Second  subperiod: 
Total 

12.08 



91.  33     103.  40 

.0 
.0 

Average 

ii.96 

90.  44     162.  40 

.0 

Entire  fore  period: 

Total 

164  10 
16.41 

19.72 
1.97 

149. 14 
14.91 

168.  86 
16.89 

1 

-  4.76 

-  .48 

.0 

Average 

12.02 

90.88  1  102.90 

.0 

Preservative  period. 

First  subperiod: 
Total 

81.72 
16.34 

83.04 
16.61 

84.28 
16.86 

7.36 
1.47 

6.73 
1.35 

7.48 
1.50 

67.63 
13.53 

66.72 
13.34 

64.65 
12.93 

74.99 
15.00 

73.45 
14.69 

72.13 
14.43 

+  6.73 
+  1.34 

+  9.59 

.50 

Average       

9.01 

82.76 

91.76 

.10 

Second  subperiod: 

Total 

1 

1.00 

Average 

8.10 

80.35 

88.45 

+  1.92  i          .20 

Third  subperiod: 
Total 

+12. 15 
+  2.43 

1.00 

8.88 

76.71 

85.58 

.20 

Entire  preservative  period: 
Total       

249. 04 
16.60 

21.57 
1.44 

199.00 
13.27 

220.  57 
14.70 

+28.  47 
+  1.90 

2  50 

Average 

8.66 

79.91 

88.57 

.17 

After  period. 

First  subperiod: 

Total 

80.20 
16.04 

81.83 
16.37 

2.63 
.53 

9.88 
1.98 

60.65 
12.13 

69.61 
13.92 

63.28 
12.66 

79.49 
15.90 

+16. 92 
+  3.38 

+  2.34 
+     .47 

.0 

Average 

3.28 

75.62 

78.90 

.0 

Second  subperiod: 
Total 

.0 

Average 

12.07 

85.07 

97.14 

.0 

Entire  after  period: 

Total 

162.  03 
16.20 

12.51 
1.25 

130.  26 
.3.03 

142.77 
14.28 

+  19.26 
+  1.92 

.0 

Average 

7.72 

80.39 

88.  11 

.0 

a  Average  for  one  day  added  to  complete  record. 
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Table  X. — Nitrogen  balances  for  Series  IX — Continued. 
[Averages  are  per  day.] 
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Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 

(2H-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-M). 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  -period. 

First  subperiod: 
Total 

Grams. 
100. 44 
20.09 

101. 27 
20.25 

Grams. 
9.31 
1.86 

8.92 
1.78 

Grams. 
84.01 
16.80 

80.43 
16.09 

Grams. 
93.32 

18.66 

89.  35 

17.87 

Perct. 

Per  ct. 

Per  ct. 

Grams. 
7.12 
1.43 

11.92 
2.38 

Grams. 
0.0 

Average 

Second  subperiod: 

Total         

9.27 

83.64 

92.91 

.0 
.0 

Average              

8.81 

79.42 

88.23 

.0 

Entire  fore  period: 
Total 

201.  71 
20.17 

18.23 
1.82 

164.44 
16.  44^ 

182.  67 
18.27 

19.04 
1.90 

.0 

9.04 

81.52 

90.56 

.0 

Preservative  period. 

First  subperiod: 
Total 

100.  39 
20.08 

100.  89 
20.18 

8.84 
1.77 

9.10 
1.82 

78.99 
15.80 

80.75 
16.15 

87.83 
17.57 

89.85 
17.97 

12.56 
2.51 

11.04 
2.21 

.50 

8.81 

78.68 

87.49 

.10 

Second  subperiod: 

Total 

1.00 

Average     

9.02 

80.04 

89.06 

.20 

First  and  second  subperiods: 
Total             .          

201.  28 
20.13 

17.94 
1.79 

159.  74 
15.97 

177. 68 
17.77 

23.60 
2.36 

1.50 

Average 

8.91 

79.36 

88.28 

.15 
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Table  X. — Nitrogen  balances  for  Series  IX — Continued. 
[Averages  are  per  day.] 

nsTo.  lo. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3H-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 

(1-4). 

9 

For- 
mald©- 

admin- 
istered. 

Fore  ^period. 

First  subperiod: 

Total 

Grams. 
84.21 
16.84 

85.81 
17.16 

Grams. 
6.24 
1.25 

8.97 
1.79 

Grams. 

80.19 
16.04 

78.24 
15.65 

Grams. 

86.43 
17.29 

87.21 
17.44 

Per  ct. 

Per  ct. 

Per  ct. 

Grams. 

-  2.22 

-  .45 

-  1.40 

-  .28 

Grams. 
0  0 

Average 

7.41 

95.23 

102.  64 

0 

Second  subperiod: 

Total     

0 

Average 

10.45 

91.18 

101. 63 

0 

Entire  fore  period : 

Total 

170. 02 
17.00 

85.85 
17.17 

86.25 
17.25 

70.38 
14. 08' 

15.21 
1.52 

158.  43 
15.84 

173. 64 
17.36 

-  3.62 

-  .36 

0 

Average 

8.95 

93.18 

102. 13 

0 

Preserratiie  period. 

First  subperiod: 

Total 

8.51 
1.70 

6.18 
1.24 

5.66 
1.13 

79.75 
15.95 

78.90 
15.78 

72.43 
14.49* 

88.26 
17.65 

85.08 
17.02 

78.09 
15.62 

-  2.41 

-  .48 

+  1.17 
+     .23 

-  7.71 

-  1.54 

.50 

9.91 

92.89 

102. 81 

.10 

Second  subperiod: 

Total 

1.00 

Average 

7.17 

91.48 

98.64 

20 

Third  subperiod: 
Total 

70 

8.04 

162. 9i 

110. 95 

.14 

Entire  perservative  period: 
Total           

242.48 
16.17 

20.35 
1.36 

231.08 

9.=5l .  4R 

-  8.95 

-  .59 

2.20 

Average 

15.41  ;     16.76 

1 

8.39 

95.30 

103.  69 

15 

After  period. 

First  subperiod: 

Total 

83.99 
16.80 

85.81 
17.16 

8.04 
1.61 

8.39 
1.68 

80.30 
16.06 

81.57 
16.31 

88.34 
17.67 

89.96 
17.99 

-  4.35 

-  .87 

-  4.15 

-  -83 

.0 

Average 

9.57 

95.61 

105. 18 

.0 

Second  subperiod: 
Total 

.0 

Average . . . , 

9.78 

95.06 

104.84 

.0 

Entire  after  period: 
Total 

169.80 
16.  98 

16.43 
1.64 

161.87 
16.19 

178.30 
17.83 

-  8.50 

-  .a5 

.0 

Average 

9.68 

95.33 

105. 01 

.0 
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Table  X. — Nitrogen  balances  for  Series  IX — Continued. 

[Averages  are  per  day.] 

]sro.  11. 


1397 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
unne. 

4 

In  feces 
and 
urine 

(2+3). 

5 

In 
feces 
(2-^-l). 

6 

urme 
(3^1). 

7 

In  feces 

and 

urine 

(4-1). 

S 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod : 
Total 

Grams. 

87.78 
17.56 

89.49 
17.90 

Grams. 

7,87 
1.57 

7.48 
1.50 

Grams. 
64.  82 
12.96 

64.49 
12.90 

Grams. 
72.69 
14.54 

71.97 
14.39 

Perct. 

Perct. 

Per  ct. 

Grams. 
15.09 
3.02 

17.52 
3.51 

Grams. 
0.0 

8.97 

73.84 

82.81 

.0 

Jecond  subperiod: 
Total       .     . 

.0 

Average 

8.36 

72.06 

80.42 

.0 

Entire  fore  period : 
Total 

177. 27 
17.73 

15.35 
1.54 

129.31 
12.93 

144.  66 
14.47 

32.61 
3.26 

0 

8.66 

72.95 

81.60 

.0 

Preservative  period. 

iFirst  subperiod: 

Total 

88.95 
17.79 

89.72 
17.94 

91.97 
18.39 

6.09 
1.22 

5.54 
1.11 

7.71 
1.54 

63.16 
12.63 

68.77 
13.  75 

67.08 
13.42 

69.25 
13.85 

74.31 
14.86 

74.79 
14.96 

19.70 
3.94 

15.41 
3.08 

17.18 
3.43 

.50 

6.85 

71.01 

77.85 

.10 

Second  subperiod : 

Total 

1.00 

6.17 

76.65 

82.82 

.20 

Third  subperiod: 

Total 

1.00 

8.38 

72.94 

81.32 

.20 

Entire  preservative  period: 
Total 

270.  64 
18.04 

19.  34 
1.29 

199.01 
13.27 

218.  35 
14.56 

52.29 
3.48 

2.50 

Average 

7.15 

73.  53 

80.68 

17 

• 

After  period. 

First  subperiod: 
Total 

87.11 
17.42 

89.19 
17.84 

7.19 
1.44 

8.10 
1.62 

69.24 
13.85 

71.38 
14.28 

76  43 

10.68 
2.13 

9.71 
1.94 

0 

15. 20 

79.  48 
15.90 

8.25 
"9."  08' 

79.49 
"so."  03' 

87.74 

.0 

Second  subperiod: 
Total 

0 

.0 

Entire  after  period: 

Total 

176. 30 
17.63 

15.29 
1.53 

140.62 
14.06 

155. 91 
15.59 

20.39 
2.04 

.0 

Average 

8.67 

79.76 

88.43 

.0 
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Table  X. — Nitrogen  balances  for  Series  IX — Continued. 

[Averages  are  per  day.] 

jS"*).  1:2. 


Period. 


In 
food. 


Fore  period. 

First  subperiod:  Grams 

Total 87.57 

Average 17. 51 

Second  subperiod: 

Total 86.54 

Average 17. 31 


Entire  fore  period :  i 

Total ■  174.11 

Average l    17.  41 


Preservative  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

Average 


Entire  preservative  period: 

Total... 

Average 


After  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average , 


Entire  after  period: 

Total 

Average 


85.55 
17.11 


86.34 
17.27 


88.72 
17.74 


In 
feces. 


6 


8 


In 
urine. 


Grams.  Grams. 
9.19  80.06 
1.84       16.01 


260. 61 
17.37 


83.82 
16.76 


86.00 
17.20 


1G9. 82 
16.98 


8.70 
1.74 


65.89 
13.18 


17.89 
1.79 


145.  95 
14.60 


12.53 
2.51 


8.39 
1.68 


7.88 
1.58 


1.92 


7.37 
1.47 


6.87 
1.37 


71.84 
14.37 


71.78 
14.36 


72.33 
14.47 


215. 95 
14.40 


73.30 
14.66 


75.22 
15.04 


14. 24     148.  52 
1.42       14.85 


In 
urine 


In  feces 


In  feces      j 
ur'Jne     (2T1)    (3^'l).  i  "'^^^  i  ^^-^^ 


(2+3). 


and     ,  Balance 
irine 
(4^1) 


9 

For- 
malde- 
hyde 
admin- 
istered. 


Grai 


Per  ct.  Per  d.    Per  ct.    Grams.    Grams. 


89.25    .... 
17.85     10. 


91.  42     101.  92 


.34 


74.59  i ! I +11.95 

14.92     10.05       76.14      86.19     +2.39 


163.84  ! 

16.38     10.28       83.83 


84.37 
16.87 


80.17 
16.03 


14.65       83.97 


9.72 


80.21 

16. 04       8. 


244.  75 
16.32 


80.67 
16.13 


82.09 
16.42 


162.  76 
16.28 


11.05 


8.39 


83. 14       92. 85 
'si.' 53'    "96.'4i' 


82.86  I     93.91 


87.  45       96. 24 
'87.' 47'    "95.' 45' 


+  15.86 
+  1.05 


+  3.15 
+     .63 


+  3.91 

+     .78 


87.46  I     95.84     +     .70 

I 


0.0 
.0 


....,  +10.27  i  .0 

10  !  +  1.03  1  .0 


+  1.18 
+     .24 

.50 
.10 

+  6.17 
+  1.24 

1.00 
.20 

+  8.51 
+  1.70 

1.00 
.20 

2.50 
.17 
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Table  X. — Nitrogen  balances  for  Series  IX — Continued. 

SUMMARIES. 
Ij Averages  are  per  man  per  day.] 
ISTos.  1  to  6. 


Period. 


In 
food. 


In 
feces. 


In 
urine. 


In  feces 

and 

urine 

(2+3). 


In 
feces 

(2^1). 


6 

In 
lurine 
(3^1). 


In  feces 
and 
urine 

(4-^1). 


Balance 

(1-4). 


9 

For- 
malde- 
hyde 
admin- 
istered. 


Fore  period. 

\  hrst  subperiod : 
'      Total 

Average 

second  subperiod: 

Total 


Grams.  Grams. 

478.  74       46.  40 

15.  98         1.  55 

480.  76       46.  42 
Average 16.03  i      1.55 


Entire  fore  period: 

Total 

Average 


Preservative  period. 

First  subperiod: 

Total 

;!      Average 

Second  subperiod: 

Total 

'       Average 

Third  subperiod: 

Total 

Average 


Entire  preservative  period: 

;       Total 

Average 


After  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 


Entire  after  period : 

Total 

Average 


959.50 
15.99 


477.  20 
15.91 


481.86 
16.06 


191.  67 
16.39 


1,450.73 
16.12 


168.23 
15.61 


477.  74 
15.92 


945.  97 
15.77 


Grams. 

394. 01 

13.13 

401.  60 
13.39 


Grams. 

440.  41 

14.68 

448.  02 
14.93 


Per  ct. 


Per  ct. 
82.30 


Per  ct. 
91.99 


83.53 


93.19 


Grams. 

38.33 

1.28 

32.74 
1.10 


Grams. 

0.0 

.0 

.0 
.0 


92.82 
1.55 


795.  61 
13.26 


888.  43 
14.81 


9.67 


82.92 


71.07 
1.18 


44.86 
1.50 


41.50 
1.38 


1.60 


390.  78 
13.03 


397.  48 
13.25 


394. 12 
13.14 


435.  64 
14.52 


438.  98 
14.63 


442.20 
14.74 


134.  44 
1.49 


1,182.38 
13.14 


1,316.82 
14.63 


42.56 
1.42 


49.33 
1.64 


371.  54 
12.38 


390. 36 
13.01 


414. 10 
13.80 


439.  69 
14.65 


91.89 
1.53 


761.90     853.79 
12.70       14.23 


9.40 


81.89 


91.29 


61       82. 49 


78       80. 16 


.27 


10.33 


91.10 
89.94 


41.56 
1.39 


42.88 
1.43 


19.47 
1.65 


81.50 


90.77 


133.  91 
1.49 


79.35 


81.71 


92.04 


54.13 
1.81 


38.05 
1.27 


9.71       80.54 


90.26 


92.18 
1.54 


3.00 
.10 


6.00 
.20 


5.70 


14.70 
.16 


1400 
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Table  1^.— Nitrogen  balances  for  Series  IX — Contiiiued. 

SUMMARIES— Continued. 
[Averages  are  per  man  per  day.] 
:N"os.  T,  lO,  11,  and.  13. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

C2+3). 

5 

In 
feces 
(2-Hl). 

6 

In 
urine 
(3^1). 

7 

In  feces 

and 

urine 

(4^1). 

8      :     9 

.    For- 

(^^^-  1  admin- 
istered. 

Fore  -period. 

First  subperiod: 

Total.. 

Grams. 

341. 21 

17.06 

344.29 
17.21 

Grams. 

33.16 

1.66 

35.01 
1.75 

Grams. 

299. 64 

14.98 

283.19 
14.16 

Grams. 

332.80 

16.64 

318.20 
15.91 

Per  ct. 
9.72 

Per  ct. 
87.82 

Per  ct. 
97.54 

Grams. 

8.41 

.42 

26.09 
1.30 

Grams. 
0.0 

.0 

Second  subperiod: 

Total.. 

Average 

10.17 

82.25 

92.42 

.0 
.0 

i 

Entire  fore  period: 

Total 

Average 

685.50 
17.14 

68.17 
1.70 

582.83 
14.57 

651.00 
16.28 

9.94 

85.02 

94.97 

34.50 

.86 

.0 
.0 

Preservative  period. 

First  subperiod: 

Total 

342.07 
17.10 

345.  35 

17.27 

335.35 

16.77 

34.49 
1.72 

26.84 
1.34 

28.73 
1.44 

282.38 
14.12 

286. 17 
14.31 

276.  49 
13.82 

316.87 
15.84 

313. 01 
15.65 

305.22 
15.26 

10.08 

82.55 

92.63 

25.20 
1.26 

32.34 
1.62 

30.13 
1.51 

2.00" 

Average 

.  10 

Second  subperiod: 

Total                          

7.77 

82.86 

90.64 

4.00 

Average 

Third  subperiod: 

Total 

Average 

.20 

8.57 

82.45 

91.02 

3.70 
.19 

Entire  preservative  period: 

Total 

Average 

1,022.77 
17.05 

90.06 
1.50 

845. 04 
14.08 

935. 10 
15.58 

8.81 

82.62 

91.43 

87.07  1        9.70 
1.47  1          .16 

After  period. 

First  subperiod: 

Total 

Average  

335. 12 

16.76 

342.83 
17.14 

25.23 
1.26 

33.24 

283.49 
14.17 

297.  78 

308.72 
15.44 

.S31.02 

7.53 

84.59 

92.12 

26.40 
1.32 

11.81 
.59 

.0 

.0 

Second  subperiod: 

Total 

9.70 

86.86 

96.56 

.0 

Average 

1.66       14.89  1     16.55 

.0 



Entire  after  period : 

Total 

677.  95 
16.95 

58.47     581.27 
1.46       14..'a 

639.74 
15.99 

8.62 

85.74 

94.36 

38.21 
.96 

.0 
.0 

1 
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Table  X. — Nitrogen  balances  for  Series  IX — Continued. 

SUMMARIES— Continued. 

[Averages  are  per  man  per  day.] 

J^^os.  1  to  IS  (exclTading  ISTos.  8  and.  9). 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

feces 
(2^1). 

6 

In 

urine 
(3^1). 

7 

In  feces 

and 

urine 

(4^1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total 

Grams. 

819.  95 

16.40 

825.  05 
16.50 

Grams. 
79.56 
1.59 

81.43 
1.63 

Grams. 

693. 65 

13.87 

684.79 
13.70 

Grams. 

773. 21 
15.46 

766. 22 
15.32 

Perct. 
9.70 

Per  ct. 
84.60 

Per  ct. 
94.30 

Grams. 

46.74 

.94 

58.83 
1.18 

Grams. 
0.0 

Average 

.0 

Second  subperiod: 

Total 

9.87 

83.00 

92.87 

.0' 

Average 

.0 

Entire  fore  period: 
Total 

1,645.00 
16.45 

160.  99 
1.61 

1,378.44 
13.78 

1,539.43 
15.39 

9.79 

83.80 

93.58 

105.  57 
1.06 

.0 

.0 

Preservative  period. 

First  subperiod: 
Total 

819. 27 
16.39 

827. 21 
16.54 

827. 02 
16.54 

79.35 
1.59 

68.34 
1.37 

76.81 
1.54 

673. 16 
13.46 

683.65 
13.67 

670.  61 
13.41 

752.  51 
15.05 

751.  99 
15.04 

747.42 
14.95 

9.69 

82.17 

91.85 

66.76 
1.34 

75.22 
1.50 

79.60 
1.59 

5.00 

.10 

Second  subperiod: 
Total 

8.26 

82.65 

90.91 

10.00 

.20 

Third  subperiod: 

Total 

9.29 

81.09 

90.38 

9.40 

=  19 

Entire  preservative  period: 
Total 

2,473.50 
16.49 

224.50 
1.50 

2,027.42 
13.52 

2,251.92 
1-5.  01 

9.08 

81.97 

91.04 

221.58 
1.48 

24.40 

Average 

.16 

After  period. 

First  subperiod: 
Total 

803.  35 
16.07 

820.  57 
16.41 

67.79 
1.36 

82.57 
1.65 

655.  03 
13.10 

688.14 
13.76 

722.82 
14.46 

770.  71 
15.41 

8.44 

81.54 

89.98 

80.53 
1.61 

49.86 
1.00 

0 

iO 

Second  subperiod: 
Total 

10.06 

83.86 

93.92 

.0 

0 

Entire  r.fter  period: 

Toi:l 

Average . 

1,623.92 
16.24 

150.36 
1.50 

1,343.17 
13.43 

1,493.53 
14.94 

9.26 

82.71 

91.97 

130. 39 
1.30 

0 
0 

PHOSPHORIC- ACID  BALANCE. 


INDIVIDUAL    DATA. 

The  phosphoric  acid  in  the  food  of  No.  1  was  virtually  constant 
throughout  the  three  periods  of  observation,  varying  only  slightly 
in  the  second  decimal  place,  the  smallest  amount  occurring  in  the 
preservative  period.  The  quantity  of  phosphoric  acid  excreted  in 
the  feces  was  decreased  by  0.062  gram  in  the  preservative  period  and 
increased  0.168  gram  in  the  after  period.  The  quantity  of  phos- 
phoric acid  excreted  in  the  urine  is  notably  greater  in  the  preserva- 
tive period,  namely,  0.302  gram  daily,  and  suffers  no  further  change 
in  the  after  period.  The  total  quantity  of  phosphoric  acid  excreted 
45429— Bull  84,  pt  v— 08 8 
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in  the  feces  and  urine  is  increased  in  the  preservative  period  by  0.24 
gram,  and  further  increased  in  the  after  period  by  0.161  gram. 
Expressed  in  terms  of  phosphoric  acid  ingested,  the  largest  percent- 
age of  phosphoric  acid  excreted  in  the  feces  is  found  in  the  after 
period  and  the  smallest  in  the  preservative  period,  when  a  decrease 
of  1.82  per  cent  is  shown,  the  increase  in  the  after  period  amounting 
to  almost  5  per  cent.  A  similar  comparison  for  the  metabolized 
phosphoric  acid  shows  that  the  largest  percentage  was  excreted  in 
the  preservative  period  (63.02)  and  the  smallest  in  the  fore  period 
(53.24),  the  figure  for  the  after  period  being  decreased  by  about  1 
per  cent.  The  percentage  data  for  total  excretion  show  an  in- 
crease of  8  per  cent  in  the  preservative  period  and  a  further  increase 
of  almost  4  per  cent  in  the  after  period,  more  than  100  per  cent  of 
phosphoric  acid  appearing  in  the  excreta.  The  balance,  as  would  be 
expected,  is  positive  in  the  fore  and  preservative  periods,  being, 
however,  greatly  decreased  in  the  latter  case  (0.253  gram  daily),  and 
is  negative  in  the  after  period.  The  general  effect  of  the  formalde- 
hyde in  this  case  appears  to  have  been  to  increase  the  excretion  of 
metabolized  phosphoric  acid  eliminated  in  the  urine,  that  is,  to 
increase  the  katabolism  of  phosphoric  acid,  while  less  appears  in  the 
feces  in  the  nonmetabolized  form.  This  tendency  is  so  marked  as  to 
cause  an  excretion  of  phosphoric  acid  in  the  after  period  exceeding 
the  amount  ingested  in  the  food. 

The  phosphoric  acid  ingested  in  the  case  of  No.  2  is  practically 
constant  throughout  the  three  periods,  being  very  slighth^  increased 
in  the  preservative  and  after  periods,  as  compared  with  the  fore 
period,  the  total  variation  being  within  0.064  gram  daily.  The 
amount  of  phosphoric  acid  excreted  in  the  feces  is  increased  0.116 
gram  daily  in  the  preservative  period,  while  in  the  after  period  it 
decreases  almost  to  the  figure  of  the  fore  period.  The  percentage 
increase  amounts  to  over  2  per  cent  in  the  preservative  period,  with 
a  corresponding  decrease  of  practically  the  same  amount  in  the  after 
period.  In  the  urine  a  larger  quantity  of  phosphoric  acid  is  excreted 
in  both  the  preservative  and  after  periods  than  in  the  fore  period; 
the  relative  changes,  compared  with  the  amounts  ingested,  show  the 
total  increase  to  be  less  than  1  per  cent,  and  therefore  it  is  practi- 
cally negligible.  The  total  excretion  in  th(^  f(H'(\s  and  uriiu*  is  greatest 
in  the  preservative  period  (increasing  by  0.166  gram  chiily),  and 
decreasing  again  very  slightly  in  the  after  ])orio(l.  The  percentage 
data  show  an  increase  of  2.65  pcM-  cent  in  tlie  prescn'vative  jx^-iod, 
exceeding  by  1.42  per  cent  the  total  amount  ingested,  and  in  the 
after  pc^riod  a  decrease  of  2.11  per  cent,  almost  n^turning  to  the  fig- 
ure for  the  fore  jx'riod.  Tlic  balance  accordingly  decreas(\«^  in  the 
preservati\'(»  period,  bcM'oniing  negativ(\  and  increases  in  th(^  aft(M- 
period.     These  (hita  show,  as  did  those  for  No.  1,  a  tendency  on  the 
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part  of  the  formaldehyde  to  increase  the  excretion  of  the  phos- 
phoric acid  constituents  of  the  body,  but  in  this  case  the  increase  is 
due  mainly  to  nonmetabohzed  phosphoric  acid. 

The  quantity  of  phosphoric  acid  ingested  in  the  food  of  No.  3  is 
practicaUy  constant  tln*oughout  all  the  stages  of  observation,  namely, 
4.3  grams  daily.  The  amount  excreted  in  the  feces  of  No.  3  is  very 
slightly  decreased  in  the  preservative  period,  but  is  increased  0.255 
grams  daily  in  the  after  period,  exceeding  the  figure  for  the 
fore  period.  The  quantity  excreted  in  the  urine  is  slightly  greater 
in  the  preservative  period  than  in  the  fore  period  (about  0.1  gram), 
and  practically  no  further  change  takes  place  in  the  after  period. 
The  quantity  of  phosphoric  acid  excreted  in  the  feces  and  urine 
increases  from  the  beginning  to  the  end  of  the  experiment,  the 
increase  being  more  notable  in  the  after  period  than  in  the  preserva- 
tive period,  and  amounting  to  0.344  gram  daily,  as  compared  with 
the  fore  period.  The  percentage  data  show  exactly  the  same  relative 
changes,  the  most  pronounced  being  the  increase  of  5  per  cent  in 
the  nonmetabohzed  phosphoric  acid  in  the  after  period,  as  compared 
with  the  fore  period,  and  an  increase  in  the  preservative  period  of 
2.47  per  cent  in  metabolized  phosphoric  acid.  The  percentage  data 
for  total  excretion  show  an  increase  of  about  2  per  cent  in  the  pre- 
servative period  and  a  further  increase  of  nearl}^  5  per  cent  in  the 
after  period.  The  balance  is  strongly  positive  in  the  fore  period, 
namely,  0.418  gram,  but  decreases  in  the  preservative  period  to  0.341 
gram,  and  in  the  after  period  to  0.089  gram.  These  data  also  indi- 
cate a  tendency  on  the  part  of  the  preservative  to  increase  the 
excretion  of  phosphoric  material  in  the  urine,  and  this  tendency  is 
continued  to  a  greater  extent  during  the  after  period. 

The  quantity  of  phosphoric  acid  ingested  in  the  case  of  No.  4  is 
slightly  greater  in  both  the  preservative  and  after  periods  than  in  the 
fore  period,  the  increase  amounting  to  0.128  gram  daily,  comparing 
the  fore  and  after  periods.  There  is  practically  no  change  in  the 
excretion  of  phosphoric  acid  in  the  feces  in  the  preservative  period, 
the  relative  increase  being  less  than  1  per  cent,  but  in  the  after  period 
the  mcrease  of  0.32  gram  dail}^  represents  a  percentage  increase  of 
7  per  cent.  The  quantity  of  metabolized  phosphoric  acid  excreted 
in  the  preservative  period  is  0.203  gram  greater  than  in  the  fore 
period,  a  relative  increase  as  compared  with  the  amount  ingested  of 
3.43  per  cent,  while  in  the  after  period  the  conditions  of  the  fore 
period  are  almost  restored.  The  total  excretion  in  the  feces  and 
urine  increases  throughout,  the  figure  for  the  after  period  exceeding 
that  for  the  fore  period  by  nearl}^  7  per  cent.  The  balance  is  posi- 
tive in  all  cases  and  c[uite  large  in  the  fore  period  (0.445  gram), 
decreasing  almost  one-half  in  the  preservative  period,  and  this  num- 
ber is  again  reduced  almost  by  half  in  the  after  period.     As  in  the 
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preceding  cases,  there  is  a  tendency  manifested  on  the  part  of  the 
preservative  to  increase  the  excretion  of  phosphoric  acid  in  the  urine, 
the  increased  excretion  in  the  after  period  being  due  to  the  nonniet- 
abohzed  phosphoric  acid. 

The  quantity  of  phosphoric  acid  ingested  in  the  food  in  the  case  of 
Xo.  5  is  practically  constant  throughout  the  three  periods  of  obser- 
vation. The  amount  appearing  in  the  feces  is  diminished  slightly  in 
the  preservative  period  and  still  further  decreased  in  the  after  period, 
the  percentage  decrease  in  the  preservative  and  after  periods  amount- 
ing to  almost  1  and  1.7  per  cent,  respectively.  The  amount  appearing 
in  the  urine  is  increased  in  the  preservative  period  and  still  further 
increased  in  the  after  period;  the  relative  increases  as  compared  with 
the  amounts  ingested  are  1.35  and  1.62  per  cent,  respectively.  The 
total  quantity  excreted  in  the  feces  and  urine  is  slightly  increased  in 
both  the  preservative  and  after  periods,  and  in  relation  to  the  quan- 
tity of  phosphoric  acid  ingested  the  percentages  excreted  in  the  pre- 
servative and  after  periods  are  practically  the  same  (82.7),  showing 
a  very  slight  increase  over  the  fore  period  of  0.5  per  cent.  The  i 
balance  is  strongly  positive  in  all  cases,  abnormally  so,  but  its  mag-  .\ 
nitude  is  slightly  decreased  in  the  preservative  and  after  periods  as  ' 
compared  with  the  fore  period,  being  smallest  in  the  preservative 
period.  In  this  case,  there  is  a  tendency  on  the  part  of  the  preserv-  | 
ative  to  diminish  the  quantity  of  phosphoric  acid  excreted  in  the 
feces,  and  to  increase  the  amount  excreted  in  the  urine,  which  is  in 
harmony  with  the  data  for  the  preceding,  cases,  but  the  tendency  is 
less  strongly  marked  in  this  case. 

There  is  practically  no  difference  in  the  quantity  of  phosphoric 
acid  ingested  in  the  case  of  Xo.  6,  though  there  is  a  negligible  increase   'i 
throughout.     There  is  a  decrease  of  0.374  gram  daily  in  the  c[uantity 
of  phosphoric  acid  excreted  in  the  feces  in  the  preservative  period 
and  this  decrease  is  only  partially  restored  in  the  after  period.     On   '• 
the  contrary,  there  is  a  decided  increase  in  the  quantity  of  pliosj^horic 
acid  excreted  in  the  urine  in  the  preservative  period,  amounting  to 
0.466  gram  daily,  and  there  is  only  a  slight  tendency  to  return  to  the 
conditions  of  the  fore  period  in  the  after  period.     The  total  effect 
upon  the  excretion  of  phosphoric  acid  in  the  feces  and  urine  is  to    ' 
increase  very  slightly  in  \]w  preservative  period,  while  in  the  after 
period  it  is  almost  the  same  as  in  the  fore  period.     Expressed  in 
terms  of  phosphoric  acid  ingested,  there  is  a  nnirked  decrease  of  10.73 
per  cent  in  the  nonmetabolized  phosplioric  acid  in  the  ])reserva(ivr 
period,  with  ])ut  a  slight  increase  in  the  after  period   (about   1  ])er   , 
cent).     In  the  urine  the  largest  percentage  excreted  is  found  in  the   ' 
preservative  period  (()7.15  per  cent,  or  an  increase  of  13.03  j)er  cent  K 
while  in  the  after  period  the  p(M'centage  excreted  is  still  very  nuicli 
greater  than  in  the  fore  period   (01.60  per  cent,  as  compared  with 
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54.12  per  cent).  The  total  excretion  data  show  an  increase  of  2.31 
per  cent  in  the  preservative  period,  and  a  decrease  of  4.49  per  cent  in 
the  after  period.  The  balance  is  positive  and  of  the  greatest  magni- 
tude in  the  after  period,  and  the  smallest  in  the  preservative  period, 
the  figures  being  0.271,  0.190,  and  0.354  for  the  three  periods,  respec- 
tively. In  this  case  there  is  an  evident  tendency  on  the  part  of  the 
I  preservative  to  diminish  the  quantity  of  phosphoric  acid  excreted  in 
the  feces,  and  to  increase  the  quantity  excreted. in  the  urine,  with  the 
result  that  the  balance  decreases  under  the  administration  of  the 
I  preservative.  In  other  words,  the  katabolism  of  phosphoric  acid  in 
the  tissues  is  increased. 

In  the  case  of  No.  7  the  quantity  of  phosphoric  acid  ingested  varies 
only  slightly  in  the  three  periods  of  observation,  the  increase  occurring 
throughout  amounting  to  only  0.046  gram  per  day  in  the  after  period, 
as  compared  with  the  fore  period.  There  is  a  very  notable  decrease 
in  the  quantity  of  phosphoric  acid  excreted  in  the  feces  during  the 
preservative  period,  amounting  to  0.407  gram  per  day,  with  an  addi- 
tional decrease  of  0.059  gram  in  the  after  period.  There  is  also  a 
progressive  decrease  in  the  quantity  of  phosphoric  acid  excreted  in 
the  urine  in  the  preservative  and  after  periods,  the  difference  between 
the  daily  average  for  the  fore  and  after  periods  being  0.358  gram, 
giving  a  decrease  in  total  excretion  of  0.824  gram. 

Expressed  in  terms  of  phosphoric  acid  ingested,  there  is  a  decrease 
of  almost  11  per  cent  in  the  nonmetabolized  phosphoric  acid  excreted 
in  the  preservative  period,  and  a  further  decrease  of  1.72  per  cent  in 
the  after  period.  The  excretion  of  metabolized  phosphoric  acid  also 
shows  a  marked  decrease  throughout,  amounting  to  10.04  per  cent 
in  the  after  period,  as  compared  with  the  fore  period.  The  percentage 
of  total  excretion  in  the  fore  period  of  108.88  is  seen  to  be  abnormal, 
causing  a  negative  balance  of  —0.338;  in  the  preservative  period 
there  is  a  decrease  of  16.57  per  cent  and  a  further  decrease  in  the  after 
period  of  6.08  per  cent,  the  balance  increasing  to  0.296  in  the  pre- 
servative period  and  0.532  in  the  after  period.  The  abnormal  excre- 
tion in  the  fore  period  doubtless  explains  the  variations  in  this  case 
from  the  preceding  cases  producing  an  increase  in  the  balance  instead 
of  a  decrease  in  the  preservative  period. 

The  data  for  Nos.  8  and  9  are  not  discussed,  for  the  reasons  already 
stated. 

In  the  case  of  Xo.  10  the  quantity  of  phosphoric  acid  ingested  varies 
somewhat  in  the  tln-ee  periods,  being  smallest  in  the  preservative 
period  and  largest  m  the  after  period,  the  entire  variation  being 
within  0.265  gram.  The  diminution  in  the  excretion  of  the  feces  in 
the  preservative  period  is  0.144  gram,  and  the  diminution  in  the 
quantity  ingested  is  0.119  gram.  The  increased  excretion  in  the 
after  period,  however,  is  relatively  greater  than  the  increase  in  the 
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quantity  of  phosphoric  acid  ingested,  namely,  0.335  gram  as  com- 
pared with  0.265  gram.  There  is  also  an  increase  in  the  excretion  of 
phosphoric  acid  in  the  urine  in  the  preservative  period,  and  this  is 
intensified  in  the  after  period,  the  difference  between  the  daily  aver- 
age excretion  in  the  fore  and  after  periods  being  0.301  gram.  The 
total  effect  is  to  diminish  slightly  the  quantity  of  phosphoric  acid 
excreted  in  the  preservative  period  and  to  increase  it  in  the  after 
period.  Expressed  in  terms  of  phosphoric  acid  ingested,  there  is  a 
decrease  in  nonmetabolized  phosphoric  acid  excreted  amounting  to 
2.53  per  cent  in  the  preservative  period,  and  an  increase  of  nearly 
6  per  cent  in  the  after  period.  For  the  metabolized  phosphoric  acid 
there  is  an  increase  of  about  4  per  cent,  and  a  further  increase  of  less 
than  1  per  cent  in  the  preservative  and  after  periods,  respectively. 
The  total  percentage  excretion  in  the  preservative  period  is  101.05, 
a  slight  increase  over  the  fore  period,  while  in  the  after  period  the 
excretion  is  7.52  per  cent  in  excess  of  the  amount  ingested.  The 
balance  is  slightly  positive  in  the  fore  period,  slightly  negative  in  the 
preservative  period,  and  strongly  negative  in  the  after  period.  The 
general  tendency  therefore  is  to  increase  the  excretion  of  metabolized 
phosphoric  acid  during  the  administration  of  the  preservative,  and  this 
tendency  is  continued  in  the  after  period,  accompanied  by  a  marked 
increase  in  the  nonmetabolized  phosphoric  acid  excreted. 

There  is  no  notable  variation  in  the  quantity  of  phosphoric  acid 
ingested  in  the  case  of  No.  11,  though  it  is  slightly  greater  (0.052 
and  0.062  gram  daily)  in  the  preservative  and  after  periods.  There  is 
a  moderate  diminution  in  the  quantity  of  pliosphoric  acid  excreted 
in  the  feces  in  the  preservative  period,  amounting  to  0.097  gram, 
and  a  slight  increase  in  the  quantity  excreted  in  the  after  period,  as 
compared  wdtli  the  fore  period.  There  is  a  marked  increase  in  the 
quantity  of  phosphoric  acid  excreted  in  the  urine  in  the  preservative 
period,  amounting  to  0.341  gram  daily,  and  an  adcUtional  increase 
of  0.078  gram  in  the  after  period.  The  total  effect  produced  on  the 
quantity  of  phosphoric  acid  excreted  in  the  feces  and  urine  is  to 
increase  it  notably  in  both  the  preservative  and  after  ])eriods. 
Expressed  in  terms  of  phosphoric  acid  ingested,  a  decrease  of  2.5 
per  cent  in  the  excretion  of  nonmetabolized  phos])horic  acid  is  recorded 
in  the  preservative  2:)eriod,  and  a  gain  of  3.41  ])er  cent  in  the  after 
period.  There  is  an  increase  of  about  7  per  cent  in  the  metabohz(>(l 
phosphoric  acid  excreted-  in  the  preservative  period,  and  a  further 
increase  of  1.61  per  cent  in  the  after  period.  The  percentage  data 
for  the  total  excretion  show  an  increase  of  4.54  per  cent  in  \\\o  ])re- 
servative  period,  due  entirely  to  metab()liz(>(l  ])hosphoric  acid,  and  a 
finiher  increase  of  5  ])er  cent  in  the  after  ])erio(l,  (hie  to  l)oth  forms. 
The  bahmces  hit  ])ositive  and  al)norjually  hirge,  (hminishing,  how- 
ever, notably  in  the  preservative  and  after  periods. 
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The  general  effect  here,  as  in  all  but  one  of  the  preceding  cases, 
is  to  diminish  slightly  the  phosphoric  acid  excretion  in  the  feces  and 
to  increase  its  excretion  greatly  in  the  urine,  the  total  effect  being 
to  break  down  the  phosphoric  acid  material  in  the  tissues  more 
rapidly  than  it  is  rebuilt. 

The  quantity  of  phosphoric  acid  ingested  in  the  food  of  No.  12  is 
almost  the  same  in  the  three  periods,  the  entire  variation  from  the 
fore  to  the  after  period  giving  an  average  daily  increase  of  0.045  gram. 
There  is  very  little  difference  in  the  quantity  of  phosphoric  acid 
excreted  in  the  feces  in  the  fore  and  preservative  periods,  but  the 
amount  is  considerably  diminished  in  the  after  period.  Expressed 
as  percentage  of  the  amounts  ingested,  there  is  a  decrease  in  the 
nonmetabolized  phosphoric  acid  excreted  in  the  preservative  period 
of  1.19,  and  a  further  decrease  of  3.23  per  cent  in  the  after  period. 
There  is  a  very  notable  increase  in  the  excretion  of  phosphoric  acid 
in  the  urine  in  the  preservative  period,  amounting  to  0.492  gram, 
and  this  increase  is  maintained  in  the  after  period.  Expressed  in 
terms  of  the  amounts  ingested,  there  is  seen  to  be  an  increased  excre- 
tion of  metabolized  phosphoric  acid  amounting  to  11.23  per  cent  in 
the  preservative  period,  and  practicalh^  the  same  percentage  excretion 
is  maintained  in  the  after  period.  The  total  effect  upon  the  excretion 
of  phosphoric  acid  in  the  feces  and  urine  is  to  increase  it  both  in  the 
preservative  and  after  periods,  as  compared  with  the  fore  period, 
the  percentage  data  show^ing  an  increase  of  about  10  per  cent  in  the 
preservative  period,  and  a  decrease  of  only  3  per  cent  in  the  after 
period.  The  balance  is  strongly  positive  in  the  fore  period,  slightly 
positive  in  the  preservative  period,  being  decreased  by  0.430  gram 
daily,  and  somewhat  more  strongly  positive  in  the  after  period  than 
in  the  preservative  period.  The  general  effect  is  to  confirm  the  pre- 
ceding results,  which  show  that  the  quantity  of  phosphoric  acid 
excreted  in  the  feces  is  decreased,  and  the  amount  in  the  urine  is 
increased  in  a  much  larger  proportion,  the  total  effect  being  to 
decrease  the  balance,  owing  to  increased  katabolism  of  phosphoric 
acid. 

SUMMARIES. 

The  summary  of  the  data  for  Nos.  1  to  6,  inclusive,  w^ho  received 
the  formaldehyde  immediately  after  it  was  added  to  the  milk,  shows 
a  remarkably  close  agreement  between  the  quantities  of  phosphoric 
acid  ingested  in  the  food  in  the  three  periods,  the  slight  increase 
throughout  being  within  0.054  gram  daily. 

The  average  effect  upon  the  quantity  of  phosphoric  acid  excreted 
in  the  feces  is  very  slight,  an  increase  having  occurred  in  two  cases 
and  a  decrease  in  four ;  the  average  figure  for  the  six  men  showing  a 
decrease  of  0.056    gram  daily  in  nonmetabolized    phosphoric  acid 
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excreted.  In  the  after  period  the  quantity  excreted  is  shghtly 
greater  than  in  the  fore  period.  The  percentage  data  show  that 
there  is  a- decrease  of  1.66  per  cent  in  the  phosphoric  acid  in  the  feces 
in  the  preservative  period,  followed  by  an  increase  of  2.51  per  cent  in 
the  after  period.  The  general  effect,  therefore,  is  a  slight  but  well- 
defined  tendency  to  diminish  the  quantity  of  nonmetaboHzed  phos- 
phoric acid  in  the  feces. 

In  the  case  of  the  urine  the  data  are  very  decisive.  There  is  an 
increase  in  the  quantity  of  metabolized  phosphoric  acid  excreted  in 
the  preservative  period  in  every  case,  and  this  increase  is  very  large 
in  most  cases. 

The  figures  for  the  after  period  show  a  continuation  of  the  tendency 
induced  by  the  formaldehyde.  The  actual  increase  in  the  quantity 
of  phosphoric  acid  appearing  in  the  preservative  period  is  0.196 
gxam,  a  percentage  increase  of  4.72  per  cent,  while  in  the  after  period 
the  decrease  of  0.034  gram  represents  a  loss  of  only  1.37  per  cent, 
based  on  the  amount  ingested.  In  the  feces  and  urine  there  is  noted 
a  marked  increase  in  the  quantity  of  phosphoric  acid  excreted,  and 
this  increase  is  still  further  augmented  in  the  after  period,  the  ]:>er- 
centage  data  for  the  three  periods  being  90.64,  93.70,  and  94.84, 
respectively.  The  balances  are  positive  in  all  cases,  but  diminish 
in  magnitude  throughout,  showing  a  difference  between  the  fore  and 
after  periods  of  0.157  gram  in  the  daily  average  per  man. 

These  data  are  ver}^  decisive  in  showdng  a  slight  tendency  on  the 
part  of  the  formaldehyde  to  diminish  the  quantity  of  ])hosplioric 
acid  excreted  in  the  feces  and  a  marked  tendency  to  increase  the 
quantity  excreted  in  the  urine,  the  total  effect  being  a  progressive 
loss  of  phosphorus  from  the  body,  and  the  conditions  induced  by  the 
preservative  are,  to  a  considerable  extent,  continued  during  the  after 
period. 

The  summar}^  of  Nos.  7,  10,  11,  and  12  shows  the  effect  of  the 
phosphoric  acid  administered  after  standing  in  contact  with  milk  for 
forty-eight  hours.  The  quantity  of  ])liosphoric  acid  ingested  in  {\\v 
food  in  these  cases  is  practically  identical  in  the  fore  and  ])reservativ(» 
periods,  and  is  slightly  increased  by  only  0.0S2  gram  daily  in  the  after 
period.  The  quantity  of  phosphoric  acid  excreted  in  the  feces  is  less 
in  the  preservative  ])eri()d  by  0.174  gram  daily  and  is  increased  0.074 
gram  over  the  preservative  ])eri()d  in  tlie  after  ])eri()d.  Exj)ressed  in 
terms  of  the  amounts  ingested  there  is  a  decrease  of  4.12  per  cent  in 
the  n()nmeta])olize(l  ])hos])h()ric  acid  excreted  in  tlie  ])reservative 
period  and  an  increase  of  only  1.20  ])er  cent  in  the  after  period. 

The  quantity  of  phosphoric  acid  excreted  in  the  urine  is  markedly 
greater  in  tlie  ])reservative  jxM-iod,  tin*  incn^ase  amounting  to  0.1  SO 
gram  daily,  and  this  increase  is  augmented  by  0.041  gram  daily  in  the 
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after  period.  This  represents  an  increase  of  4.42  per  cent  in  the  pre- 
servative period  and  practically  no  further  change  in  the  after  period. 
The  total  effect  is  to  increase  the  quantity  of  phosphoric  acid  excreted 
both  in  the  preservative  and  after  periods.  The  balances  are  positive 
and  diminish  regularly  from  the  fore  to  the  after  period.  These  data 
confirm  those  secured  in  the  summary  for  Nos.  1  to  6,  inclusive,  and 
show  in  a  most  unmistakable  way  the  tendency  of  the  formaldehyde 
to  increase  the  excretion  of  the  phosphatic  materials  in  the  form  of 
metabolized  phosphoric  acid. 

The  summary  for  all  of  the  subjects,  excluding  Nos.  8  and  9  because 
of  incomplete  data,  shows  that  the  amounts  of  phosphoric  acid  ingested 
are  practically  constant,  the  sHght  increase  throughout  amounting  to 
only  0.062  gram  from  the  fore  to  the  after  period.  The  decrease  in 
the  phosphoric  acid  excreted  in  the  feces  in  the  preservative  period  is 
0.103  gram  daily,  while  in  the  after  period  there  is  a  tendency  to 
return  to  the  figures  of  the  fore  period.  Expressed  in  terms  of  the 
amounts  ingested,  there  is  indicated  a  decrease  of  2.69  per  cent  in  the 
preservative  period  and  an  increase  of  1.95  per  cent  in  the  after  period. 
The  metabolized  phosphoric  acid  excreted  in  the  urine  increases  0.189 
gram  in  the  preservative  period,  an  increase  of  4.59  per  cent,  wliile  in 
the  after  period  the  conditions  of  the  preservative  period  are  practi- 
cally maintained.  The  data  for  total  excretion  show  only  a  slight  change 
in  the  preservative  period,  owing  to  the  opposite  effect  produced  on 
the  metabolized  and  thenonmetabolized  phosphoric  acid,  the  increase 
of  0.086  gram  in  the  preservative  period  and  a  further  increase  of  prac- 
tically the  same  amount  in  the  after  period  representing  a  percentage 
increase  of  1.90  and  1.05  per  cent,  respectively.  The  balance  is  cor- 
respondingly decreased  throughout,  the  difference  between  the  daily 
average  for  the  fore  and  after  periods  being  0.113  gram. 

The  conclusion  to  be  drawn  in  this  case  is  clearly  defined  by  the 
data.  It  is  evident  that  the  phosphoric  acid  excreted  in  the  feces  is 
slightly  diminished  under  the  influence  of  the  formaldehyde,  while 
that  wliich  is  excreted  in  the  urine  is  increased  to  a  still  greater  extent, 
resulting  in  a  decrease  in  the  phosphoric  acid  balance  of  the  body. 
Wliile  the  variations  in  actual  amounts  are  not  very  great,  the  effect 
of  the  preservative  is  unquestionable,  inasmuch  as  the  data  for  the 
ten  men  are  uniform,  with  the  exception  of  No.  7,  in  which  case  an 
abnormal  condition  existed  in  the  fore  period. 
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Table 

XI.— 

Phosphoric-aci 
[.\verages  are 

d  balances  for 
per  day.] 
1. 

Series  IX. 

Period. 

1             2 

In           In 
food,      feces. 

3 

In 
urine. 

4            5 

In  feces     -. 

^^<^       fie. 
urine    /g    ,^. 
(2+3).   ^2-1)- 

6 

In 
urine 
(3^1). 

In  feces 

and 

urine 

(4H-1). 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total 

Grams.  Grams. 
15. 666        4. 824 

Grams. 
7.447 
1.489 

9.412 
1.882 

Grams. 
12.271 
2.454 

16.067 
3.213 

Per  ct. 

Per  ct. 

Per  ct. 

Grams. 

3.395 

.679 

-.068 
-.013 

Grams. 
0.0 

Average 

3.133 
15.999 

.965 
6.655 

30.79 

47.54 

78.33 

.0 

Second  subperiod: 
Total  .   ... 

.0 

Average 

3.200       1.331 

41.60 

58.83 

100.43 

.0 

Entire  fore  period: 

Total 

31.665     11.479 
3. 167       1. 148 

16.859 
1.686 

28.338 
2.834 

i 

3.327 
.333 

.0 

Average.  . 

.^.  25 

53.24 

89.49 

.0 



Preservative  period. 

First  subperiod: 
Total 

16.004 
3.201 

15.694 
3.139 

15.617 
3.123 

5.727 
1.145 

5.285 
1.057 

5.280 
1.056 

10.005 
2.001 

9.569 
1.914 

10.245 
2.049 

15. 732 
3.146 

14.854 
2.971 

15.  525 
3.105 

.272 
.055 

.840 
.168 

.092 
.018 

.50 

Average 

35.78 

62.52 

98.30 

.10 

Second  subperiod: 
Total 

1.00 

33.68 

60.97 

94.65 

.20 

Third  subperiod: 
Total 

1.00 

33.81 

65.60 

99.41 

.20 

Entire  preservative  period: 
Total 

47.315 
3.154 

16.292 
1.086 

29.819 
1.988 

46.111 
3.074 

1.204 
.080 

2.50 

34.43 

63.02 

97.46 

.17 

After  period. 

First  subperiod: 

Total 

15.833 
3.167 

16.  059 
3.212 

5.792 

10.128 

15.920 
3.184 

16.426 
3.285 

-.087 
-.017 

-.367 
-.073 

.0 

Average 

Second  suljperiod: 
Total 

1.158       2.026 

6.747       9.679 
1.349       1.936 

36.58 

63.97 

100.55 

.0 
.0 

Average 

42.01 

60.27 

102.29 

.0 

Entire  after  period: 

Total 

31.892 
3.189 

12.539  ':  19.807 

32.346 
3.235 

-.454 
-.046 

.0 

Average 

1.254 

1.981 

39.32 

62.11 

101.42 

.0 

FORMALDEHYDE. 
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Table  XI. — Phosphoric-acid  balances  for  Series  IX — Continued. 

[Averages  are  per  day.] 


Period. 

1 

In 
food. 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-^1). 

6 

In 
urine 
(3^1). 

7 

In  feces 

and 

urine 

(4^1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  -period. 

First  subperiod: 
Total 

Grams. 

20. 607 

4.121 

21. 123 
4.225 

Grams. 
6.366 
1.273 

6.176 
1.235 

Grams. 
12.  740 

2.548 

15. 934 
3.187 

Grams. 
19. 106 
3.821 

22. 110 
4.422 

Per  ct. 

Per  ct. 

Per  ct. 

Grams. 

1.501 

.300 

-.987 
-.197 

Grams. 
0.0 

Average 

30.89 

6i.82 

92.72 

.0 

Second  subperiod: 

Total         .                 

.0 

Average 

29.24 

75.43 

104.67 

.0 

Entire  fore  period: 
Total 

41.  730 
4.173 

12.542 
1.254 

28.674 
2.867 

41.216 
4.122 

.514 
.051 

.0 

30.06 

68.71 

98.77 

.0 

Preservative  period. 

First  subperiod: 
Total 

21.316 
4.263 

20.844 
4.169 

21.260 
4.252 

6.857 
1.371 

5.995 
1.199 

7.701 
1.540 

14.308 
2.862 

14.796 
2.959 

14.664 
2.933 

21.165 
4.233 

20. 791 

4.158 

22.365 
4.473 

.151 
.030 

.053 
.011 

-1.105 
-  .221 

.50 

32.17 

67.12 

99.29 

.10 

Second  subperiod: 
Total 

1.00 

28.76 

70.98 

99.75 

.20 

Third  subperiod: 
Total 

1.00 

36.22 

68.97 

105. 20 

.20 

Entire  preservative  period: 
Total 

63.  420 
4.228 

20. 553 
1.370 

43. 768 
2.918 

64.  321 

4.288 

-.901 
-.060 

2.50 

32.41 

69.01 

101. 42 

.17 

After  period. 

First  subperiod: 

Total 

21.009 
4.202 

21.358 
4.272 

6.599 
1.320 

6.060 
1.212 

14. 364 
2.873 

15.  052 
3.010 

20.963 
4.193 

21.112 
4.222 

.046 
.009 

.246 
.050 

.0 

31.41 

68.37 

99.78 

.0 

Second  subperiod: 

Total 

.0 

28.37 

70.47 

98.85 

.0 

Entire  after  period: 
Total 

42.367 
4.237 

12. 659 
1.266 

29.416 
2.942 

42.075 
4.208 

.292 
.029 

.0 

Average 

29.88 

69.43 

99.31 

0 

1412 


IXFLUEXCE    OF   FOOD   PEESEEVATIVES   OX    HEALTH. 


Table  XI. — Phosphoric-acid  balances  for  Series  IX — Continued. 


[Averages  are 
No. 

per  da\- 
3, 

■] 

Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
iirine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
^3-M). 

7 

In  feces 

and 

urine 

(4-1). 

8               9              1 

For- 

'^    ^'-    admin- 
istered. 

Fore  period. 

First  subperiod : 

Total 

Grams. 

21.649 

4.330 

22.496 
4.299 

Grams. 
6.531 
1.306 

6.191 
1.238 

Grams. 
11.581 
2.316 

14.664 

Grams. 
18. 112 
3.622 

20.  855 

Perct. 

Per  ct. 

Perct. 

Grams.  Grams.        ' 
3. 537           0. 0 

30.17 

53.49 

83.66 

.708  1          .0 

Second  subperiod: 

Total 

.641             .0 

\verage 

2.  933       4. 171 

28.80 

68.22 

97.02 

.  128              0 

Entire  fore  period: 

Total 

43. 145 
4.315 

12.722 
L272 

26.245     38.967 
2.  625       3.  897 

4.178             .0 

Average 

29.49 

60.83  1     90.32 

.418             .0 

Preservative  period. 

First  subperiod: 

Total            

21.606 
4.321 

21.285 
4.257 

21.644 
4.  .329 

6.216 
1.243 

5.092 
1.018 

7.261 

13.868 
2.774 

13.801 

20.084 
4.017 

18.893 

1.522 
.304 

2.392 
.478 

1.203 

.50 

Average 

Second  subperiod: 
Total 

28.77 

64.19 

92.96 

.10 

1.00 
.20 

1.00 

Average 

Third  subperiod: 

Total 

2.  TOO       3.779 
13. 180  '  20.  441 

23.92 

64.84 

88.76 

Average 

1.452       2.636       4.088 

33.55 

60.89  1     94.44 

.  241            ,.  20 

Entire  presen-ative  period: 
Total 

64.535 
4.302 

18.  569 
1.238 

40.849  1  59.418 
2.723       3.961 

i 

5  117           ■""  50 

Average 

28.77 

63.30       92.07 

.341             .17 

After  period. 

First  subperiod: 

Total                        

21. 395 
4.279 

21.902 
4.380 

5.850  1  13.533 

19.383 

2.012  !          .0 

Average 

Second  subperiod: 
Total 

1.170 

9.079 
1.816 

2.707 

13.947 
2.789 

3.877 

23.026 
4.605 

27.34 

63.25  i     90.60 

.402  !          .0 
—1. 124             .0 

Average 

41.45 

63. 68  1  105. 13 

-  .225             .0 

Entire  after  period: 

Total 

Average 

43.  297 
4.  .330 

14.  929     27.  480 
1.  493       2.  748 

42.409    

4.  241     34.  48 

""(13.47"    "97."  95' 

.S8S             .0 
.089             .0 

FORMALDEHYDE. 
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Table  XI. — Phosphoric-acid  balances  for  Series  IX — Continued. 
[Averages  are  per  day.] 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2^1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4^1). 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Grams. 

20. 540 

4.108 

21. 516 
4.303 

Grams. 

5.658 
1.132 

7.066 
1.413 

Grams. 
10.  708 
2.142 

14. 176 
2.835 

Grams. 
16. 366 
3.273 

21.242 
4.248 

Per  ct. 

Per  ct. 

Per  ct. 

Grams. 

4.174 

.835 

.274 
.055 

Grams. 
0.0 

Average 

Second  subperiod: 
Total 

27.55 

52. 13 

79.68 

.0 
.0 

Average 

32.84 

65.89 

98.73 

.0 

Entire  fore  period: 

Total         

42.056 
4.206 

12.  724 
1.272 

24.  884 
2.488 

37.  608 
3.761 

4.448 
.445 

.0 

Average 

30.25 

59.17 

89.42 

.0 

Preservative  period. 

First  subperiod: 

Total             

21. 545 
4.309 

21.285 
4.257 

21.  649 
4.330 

6.116 
1.223 

6.202 
1.240 

7.440 
1.488 

14.  202 
2.840 

13.  247 
2.649 

12.  916 

2.583 

20. 318 
4.064 

19.  449 
3.890 

20. 356 

4.071 

1.227 
.245 

1.836 
.367 

1.293 
.259 

.50 

Average 

28.39 

65.92 

94.30 

.10 

Second  subperiod: 
Total 

1.00 

^Vverage 

29.14 

62.24 

91.37 

.20 

Third  subperiod: 
Total 

1.00 

Average 

34.37 

59.  66 

94.03 

.20 

Entire  preservative  period: 

64.  479 
4.299 

19.  758 
1.317 

40. 365 
2.691 

60. 123 
4.008 

4.356 
.291 

2.50 

Average 

30.64 

62.60 

93.24 

.17 

After  period. 

First  subperiod: 

Total  

21.  469 
4.294 

21.  868 
4.374 

7.958 
1.592 

8.410 
1.682 

12.570 
2.514 

12.831 
2.566 

20. 528 
4.106 

21.  241 
4.248 

.941 

.188 

.627 
.126 

.0 

Average. 

37.07 

58.55 

95.62 

.0 

Second  subperiod: 

Total 

.0 

Average.  . 

38.  46 

58.67 

97.13 

.0 

Entire  after  period: 
Total 

43.337 
4.334 

16.368 
1.637 

25.401 
2.540 

41.  769 
4.177 

1.568 
.157 

.0 

Average 

37.77 

58.61 

96.38 

0 
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Table  XI. — Phosphoric-acid  balances  for  Scries  IX — Continued. 
[Averages  are  per  day.] 


No.  5. 

Period. 

1 

In 
food. 

2             3       1       4            5 

In  feces     j„ 
In           In          and       .^^ 
feces,     unne.     unne     ^^_^^^ 

6 

In 
unne 
(3^1). 

In  feces 

and 

urine 

(4-^1). 

8              9 

For- 

^^    ^^-     admin- 
istered. 

Fore  period. 

First  sub  period: 

Total 

Grams. 

17.3S8 
3.478 

17.  741 
3.548 

Grams.  Grams. 

3.  994       8. 362 

Grams. 
12.  356 

Perct. 

Per  ct. 

Per  ct: 

Grams.    Grams. 
5. 032          0. 0 

Average 

Second  subperiod; 

Total   

.799       1.672       2.471 

3.898     12.626  '  16.524 
.780  ;     2.525  !     3.305 

22.97 

48.09 

71.06 

1.007            .0 
1.217  !          .0 

Average 

21.97 

71.17 

93.14 

.243  \          .0 

Entire  fore  period: 

Total 

35.129 
3.513 

7.  892     20.  988 

28.880 
2.888 

6.249 
.625 

.0 

.789 

2.099 

22.47 

59.75 

82.  2i 

.0 

PreservaUve  period. 

First  subperiod: 

Total                           

17.  699 
3.540 

17.  438 
3.488 

17.711 
3.542 

3.655 
.731 

3.818 
.764 

3.938 
.788 

10. 896 
2.179 

10.  945 

10.  447 
2.089 

14.551 
2.910 

14.763 
2.953 

14. 385 

3.148 
.630 

2.675 
.535 

3. 326 

.50 

20.65 

61.56 

82.21 

.10 

Second  subperiod: 
Total 

1  00 

21.89 

62.77 

84.  66 

.■'0 

Third  subperiod: 

Total   

1 .  no 

Average 

2.877 

22.23 

58.99 

81.  22 

.  6ti5             .  20 

Entire  preserv^ative  period: 
Total 

52.  848 
3.  523 

11.  411 

.761 

32.288 
2.153 

43.  699 
2.913 

9. 149           2. 50 

21.. ^9 

61. 10 

82.69 

.610  1          .17 

After  period. 

First  subperiod : 
Total 

17.  451 
3.490 

17.  9G1 
3.592 

3.410 
.()82 

3.648 
.730 

10.  478 
2.096 

11.  734 
2. 347 

13.888 

2.778 

15.  382 
3.  076 

3.563 
.712 

.0 

19.54 

60.04 

79.58 

.0 

Second  subperiod: 
Total 

2.579              0 

Average.   . .             .      . 

20.  .^1 

65.33 

85.64 

.516            .0 

Entire  after  period: 

Total 

Average 

3.5.412 
3.541 

7.058 
.706 

22.212  1  29.270  ' 

2.221  1     2.927     19.93 

1 

"62."  72" 

""82."  66" 

6.142 
.614 

.0 
.0 

FORMALDEHYDE. 
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Table  XI. — Phosphoric-acid  balances  for  Series  IX — Continued. 
[Averages  are  per  day.] 


Period. 

1 

In 
food. 

2             ^       1      * 

In  feces 
In       .    In         and 
feces,     urine,     urine 

,  (2+3). 

5 

In 
feces 
(2^1). 

6 

In 
urine 
(3-^1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total            

Grams. 
17.361 
3.472 

17.835 
3.567 

Grams. 
6.122 
1.224 

7.322 
1.464 

Grams. 
9.109 

Grams. 

Per  ct. 

Per  ct. 

Per  ct. 

Grams. 

2.130 

.426 

.575 
.115 

Grams. 
0.0 

Average 

1.822  1     .S.  046 

35.26 

52.47 

87.73 

.0 

Second  subperiod: 
Total 

9.938 
1.9S8 

17.260 
3.452 

.0 

Vverage 

41.05 

55.72 

96.78 

.0 

Entire  fore  period : 

Total 

35. 196 
3.520 

13.  444 
1.344 

1 

19.047  '  32.491 
1.905  i    3.249 

2.705 
.271 

.0 

Average 

38.20 

54.12 

92.31 

.0 

Preservative  period. 

First  subperiod : 

Total 

17.  848 
3.570 

17.681 
3.536 

17.439 

3.488 

4.290 
.858 

5.627 
1.125 

4.631 
.926 

12.785 
2.557 

11. 393 
2.279 

11. 390 

2.278 

17.  075 
3.415 

17.020 
3.404 

16. 021 
3.204 

.773 
.155 

.661 
.132 

1.418 
.284 

.50 

Averaee. 

24.04 

71.63 

95.67 

.10 

Second  subperiod: 

Total 

1.00 

Average 

31.83 

64.44 

96.26 

.20 

Third  subperiod: 
Total 

.70 

Average 

26.56 

65. 3i 

91.87 

.14 

Entire  preservative  period: 
Total 

52.  968 
3.531 

14.  548 
.970 

35.  568 
2.371 

50. 116 
3.341 

: 

2.852 
.190 

2.20 

27.47 

67.15 

94.62 

.15 

After  period. 

First  subperiod: 

Total 

17. 587 
3.517 

18.  230 
3.446 

5.051 
l.OIO 

5.169 
1.034 

10. 977 
2.195 

11.085 
2.217 

16.  028 
3.206 

16.  254 
3.251 

1559 
.311 

1.976 
.395 

,0 

Average. 

28.72 

62.42 

91.14 

.0 

Second  subperiod: 

Total 

.0 

Average 

28.35 

60.81 

89.16 

.0 

Entire  after  period: 
Total 

35. 817 
3.582 

10.  220 
1.022 

22. 062 
2.206 

32.  282 
3.228 

3.^35 
.354 

.0 

Average 

28.53 

61.60 

90.13 

.0 
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Table  'Kl.— Phosphoric-acid  halaiices  for  Series  IX — Continued. 
[Averages  are  per  day.] 


Period. 


In 
food. 


In 
feces. 


Fore  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Entire  fore  period : 

Total 

Average 

Preservative  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

Average 

Entire  preservative  period 

Total 

Average 

After  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Entire  after  period: 

Total 

Average 


In 
urine. 


Grams. 

'18.910 

3.782 

19. 237 
3.847 


Grams. 
8.736 
1.747 

8.736 
1.747 


In  feces 

and 

urine 

(2+3). 


6  7  8  9 

T„     ,     In      'in  feces  J^^^' 

I^„     urine       and      Balance  ^I'^r 
(3-^1).     urine      (1-4 
(4-^1). 


(2-^1) 


Grams.  Grams.  Per  ct.  Per  ct.  <  Per  ct. 

O12.031     20.767    .... 

2.  406  1    4. 153     46. 20  1    63. 62  |  109. 82 


liyde 
admin-    ( 
istered. 


12.031  I  20.767  L I ! 

2.  406       4. 1.53  I  45. 41       62.  54     107. 95 


Grams. 
-1.8.57 

-  .371 

-1.530 

-  .301^ 


Grams. 

0.0 

.0 

.0 
.0 


38.147 
3.815 


17.  472 
1.747 


24.  062     41.  534 
2.406       4.153     45.80'     63.08     108.88 


19.328 
3.866 


18.989 
3.798 


19. 262 
3.852 


1.297 


6.580 
1.316 


7.038 
1.408 


11.556  ;  18.041 
2.311 


10.982 
2.196 


17.562 
3.512 


10.509  '  17.547 
2.102       3.509 


0/.0( 

3.83 


20. 103 
1.340 


33.  047  53. 150 
2.203   3.543 


-3.387 
-  .338 


33.55 


34.65 


59.79 


57.83   92. 


93.34 


36.54  !  54.56   91.10 


1.287 
.258 


L.427 


1.715 
.  343 


34.91  1    57. 


92.31 


4.429 
.296 


.50 
.10     ,1 


1.00 
.20 


2.50 
.17 


19.136 
3.827 

19.  472 
3.894 

2.706 
.541 

10. 107 
2.021 

9.968 
1.994 

10.509 
2.102 

12. 674 
2.535 

20. 616 
4.123 

6.462 
1.292 

-1.144 
-  .229 

.0 

14.14 

52.09 

66.23 

.0 
.0 

51.91 

53.97 

105.88 

.0 

38.608 
3.861 

12.813 
1.281 

20.  477 
2.048 

33.290 
3.329 

i       i 

5.318 

..T.32 

.0 

33.19 

53.  (M 

86. 23 

.0 

a  Average  added  to  complete  record. 
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Table  XI. — Phosphoric-acid  balances  for  Series  IX — Continued. 


[Averages  are  per  day.] 
No.  8. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-M). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4^1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Grams. 

25.983 

5.197 

26. 580 
5.316 

Grams. 
9.309 
1.862 

9.656 
1.931 

Grams. 
12.  904 

Grams. 
22.213 

Perct. 

Per  ct. 

Per  ct. 

Grams. 

3.770 

.754 

1.180 
.236 

Grams. 
0.0 

2.581       4.443 

15.  744     25.  400 
3. 149       5. 080 

35.83 

49.66 


85.49 

.0 

Second  subperiod: 
Total 

.0 

36.33 

59.23 

95.56 

.0 

Entire  fore  period: 

Total     

52. 563 
5.256 

18. 965 
1.897 

28, 648 
2.865 

47. 613 
4.7fi1 

4.950 
.495 

.0 

\verage 

36.08 

54.50 

90.  .=58 

.0 

Preservative  period. 

First  subperiod: 

Total.    ..                 

26. 568 
5.314 

26. 263 
5.253 

8.444 
1.689 

8.456 
1.691 

15.  639     24. 083 

2.485 
.497 

1.261 
.253 

.50 

Average 

Second  subperiod: 
Total 

3.128 

16.  546 
3.309 

4.817 

25.002 
5.000 

31.78 

58.86 

90.65 

,10 

1.00 

Average 

32.20 

63.66     95.26 

.20 

First  and  second  subperiods : 
Total 

52. 831 
5.283 

16. 900 
1.690 

32. 185 
3.219 

49.  085 
4.909 

3.746 
,374 

1.50 

Average 

31.99 

60.92 

92.91 

.15 
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Table  XI. — Phosphoric-acid  balances  for  Series  IX — Continued. 

[Averages  are  per  day.] 

]S"o.  lO. 


Period. 

i 

In 
food. 

2 

In 
feces. 

3             4            5 

In  feces      -r„ 
In          and       .2,° 
urine,     urine     ,^^^,\ 
(2+3).    ^2-1)- 

6              7 

■r„       In  feces 
^^^ine      ,fJ|i 
^'^-  '^*    (4-1). 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total 

Grams. 

20.  398 

4.080 

21.278 
4.256 

Grams. 
5. 979 
1.196 

8.544 
1.709 

1 

Grams.  Grams. 
12.  468     18.  447 
2.494  :     3.689 

14.  473     23.  017 
2.895       4.603 

Per  ct. 

Per  ct.    Per  ct. 

Grams. 
1.951 
.391 

-1. 739 
-  .347 

Grams. 
0.0 

\veraRe 

29.31 

61.12  1    90.44 

.0 

Second  subperiod: 

Total             -.     .       ..   - 

.0 

40. 15 

68.02 

108. 17 

.0 

Entire  fore  period: 
Total 

41.  676 
4.168 

14. 523 
1.452 

26.941      41.464 
2.  694       4. 146 

.212 
.022 

.0 

Average 

.■^4.  8.=> 

64.64  i     99.49 

.0 

Preservative  period. 

First  subperiod: 
Total 

21.  613 
4.323 

21. 148 
4.230 

17. 970 
3.594 

7.247 
1.449 

6.273 
1.255 

6.107 
1.221 

14.835     22.082 
2.967  '     4.416 

14.  480     20.  753 
2.896  :     4.151 

12.425     18.532 
2.485       3.706 

-  .469 

-  .093 

.395 
.079 

-  .562 

-  .112 

.50 

33.53 

68.64  :  102.17 

1 

.10 

Second  subperiod: 
Total 

1.00 

\verage       .    ... 

29.66 

68.47       98.13 

.20 

Third  subperiod: 

Total 

.70 

\verage 

3.-^.  98 

69.14 

103. 13 

.14 

Entire  preservative  period: 
Total 

60.  731 
4.049 

19  627 

1 
41    740      61    .'^fi/ 

-  .636 

-  .042 

2.20 

Average          .   . 

1.308  1     2.783  1     4.091 

.•^2.  32 

68.73 

101. 05 

.15 

After  period. 

First  subperiod : 
Total 

21.377 
4.275 

21.  759 
4.352 

8.061 
1.612 

8.372 
1.674 

14.  689 
2.938 

15.  259 
3.052 

22.750 
4.550 

23.  631 
4.726 

-1.373 

-  .27.3 

-1.872 

-  .374 

.0 

37.71 

68.71 

106.42 

.0 

Second  subperiod: 
Total 

.0 

Average..., 

38.48 

70.13 

108.60 

.0 

Entire  after  period: 
Total 

43. 136 
4.314 

16.433 
1.643 

29. 948 
2.995 

46. 381 
4.638 

1 

-3.245 
-  .324 

.0 

Average 

38.10 

69.43     107.52 

.0 

FORMALDEHYDE. 
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Table  XI. — Phosphoric-acid  balances  for  Series  IX — Continued. 


[Averages  are  per  day.] 
ISTo.  11. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8              9 

For- 
Balance,  X^^|- 

istered. 

Fore  period. 

First  subperiod: 

Total 

Grams. 

21. 684 

4.337 

22.  377 
4.475 

Grams. 
6.242 

Grams. 
1 1 . nns 

Grams. 
17. 250 

Per  ct. 

Per  ct. 

Per  ct. 

Grams. 
4.434 

.887 

3.787 
.757 

Grams. 
0.0 

Average 

1.248       2.202 

3.450 

28.79 

50.77 

79.55 

.0 

Second  subperiod: 

Total 

6.113 
1.223 

12.  477 
2.495 

18. 590 
3.718 

.0 

Average  . 

27.32 

55.76 

83.08 

.0 

Entire  fore  period: 
Total 

44.  061 
4.406 

12. 355 
1  236 

23.485 

9  :idQ 

35.840 
3  584 

8.221 
.822 

.0 

Average 

98  n4 

53.30 

81.34 

0 

Preservative  period. 

First  subperiod: 
Total 

22.482 
4.496 

22.  058 

4.412 

22.  337 

4.467 

4.674  1  1.^432 

18. 106 
3.621 

18. 620 
3.  724 

1 

4.376 
.875 

3.438 
.688 

1.628 
.325 

.50 

.935 
5.394 

2.686 
-i^  9.9.(\ 

20.79 

59.75 

80.54 

.10 

Second  subperiod: 
Total 

1.00 

1.079       2.645 

24.45 

59.96 

84.41 

.20 

Third  subperiod: 

Total 

7.014     13.695     20.709 

1.00 

Average 

1.403  :     2.739 

4.142 

31.40 

61.31 

92.71 

.20 

Entire  preservative  period: 
Total 

66. 877 
4.458 

17.082  '  40.353 
1.139       2.690 

57.  435 
3.829 

! 
t 

9.442 
.629 

2.50 

Average 

25.54 

60.34 

85.88 

.17 

After  period. 

First  subperiod: 
Total.. 

22.095 
4.419 

22.580 
4.516 

6.497 
1.299 

6.435 

1.287 

13.  330 
2.666 

14.  345 
2.869 

19.827 
3.965 

20.  780 
4.156 

.. 

2.268 
.454 

1.800 
.360 

.0 

Average 

29.40 

60.33 

89.73 

.0 

Second  subperiod: 
Total 

.0 

Average 

28.50 

63.53 

92.03 

.0 

Entire  after  period: 

Total 

44.675 
4.468 

12.932 
1.293 

27. 675 

2.768 

40.607 
4.061 

4.068 
.407 

.0 

28.95 

61.95 

90.89 

.0 
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Table  XI. — Phosphoric-acid  balances  for  Series  IX — Continued. 

[Averages  are  per  day.] 

]N^o.  12. 


Period. 

1 

In 
food. 

2             3 

In           In 
feces.   ;  urine. 

4 

In  feces 
and 
urine 

(2+3). 

5 

In 
feces 
(2^1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4^1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Grams. 

21. 302 

4.260 

21.537 
4.307 

Grams. 
6.695 
1.339 

4.378 
.876 

Grams. 
13.846 
2.769 

12.  459 
2.492 

Grams. 

20.  541 

4.108 

16.837 
3.367 

Per  ct. 

Perct. 

Per  ct. 

Grams. 

0.761 

.152 

1.700 
.940 

Grams. 
0  0 

31.43 

65.00 

96.42 

.0 

Second  subperiod: 

Total 

.0 

20.33 

57.85 

78.18 

.0 

Entire  fore  period: 
Total 

42.839 
4.284 

11  073     ^fi  ^C\^ 

37. 378 
3.738 

5.461 
.546 

0 

1.107 

2.631 

25.85 

61.40 

87.25 

.0 

Preservative  period. 

First  subperiod: 
Total 

21.  621 
4.324 

21. 243 
4.249 

21.  627 
4.325 

6.465 
1.293 

4.263 
.853 

5.177 
1.  035 

16. 335 
3.267 

15.428 
3.086 

15.080 
3.016 

22.800 
4.560 

19.  691 
3.938 

20.257 
4.051 

-1.179 
-  .236 

1.552 
.311 

1.370 
.274- 

.50 

29.90 

75.55 

105.  45 

.10 

Second  subperiod: 

Total 

1.00 

Average         . .   . 

20.07 

72.63 

92.69 

.20 

Third  subperiod: 
Total  

1.00 

Average 

23  94 

69.73 

93.67 

.20 

Entire  preservative  period: 
Total 

64.  491 
4.299 

15.905 
.  1.  060 

46.843 
3.123 

62.748 

1 

1.743 
.116 

2.50 

Average 

4.183 

24.66 

72.63 

97.30 

.17 

After  period. 

First  subperiod: 

Total 

21.425 
4.285 

21.862 
4.372 

4.732 
.946 

4.546 
.909 

15. 326 
3.065 

16. 212 
3.242 

20.058 
4.012 

20.758 
4152 

1.367 
.273 

1.104 
.220 

.0 

Average 

22.09 

71.53 

93.62 

.0 

Second  subperiod: 
Total 

.0 

Average 

20.79 

74.16 

94.95 

.0 

Entire  after  period: 
Total 

43.287 
4.329 

9.278 
.928 

31.538 
3.154 

40.816 
4.082 

2.471 
.247 

.0 

Average 

2i.43 

72.86 

94.29 

.0 
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Table  IX. — Phosphoric-acid  balances  for  Series  IX — Continued. 

SUMMARIES. 

[Averages  are  per  man  per  day.] 

]Sros.  1  to  6. 


Period. 


Fore  'period. 


In 
food. 


Grams. 

113. 211 

3.774 


First  subperiod: 

Total 

Average 

Second  subperiod:  I 

Total 115.710 

Average 3.857 


Entire  fore  period:  I 

Total 228.921 

Average 3. 815 


Preservative  period.        [ 

First  subperiod:  i 

Total jlie.OlS 

Average ;    3.867 

Second  subperiod:  | 

Total 114.227 

Average i    3.808 

Third  Subperiod:  1 

Total ill5.320 

Average I    3.844 


Entire  preservative  period:  j 

Total 345.565 

Average 3.840 


After  period. 

First  subperiod: 

Total 114.744 

Average 3.825 

Second  subperiod:  1 

Total 117.3 

Average 3.913 


Entire  after  period: 

Total 

Average 


232. 122 
3.869 


In 
feces. 


Grams. 

33. 495 

1.116 

37. 308 
1.244 


70.803 
1.180 


32.861 
1.095 


32. 019 
1.067 


36. 251 
1.208 


101. 131 
1.124 


34.  660 
1.155 


39. 113 
1.304 


73.  773 
1.230 


In 
urine. 


Grams. 

59. 947 

1.998 

76.  750 
2.558 


136.  697 

2.278 


76.  064 
2.535 


73.  751 

2.458 


72.842 
2.428 


222. 657 
2.474 


72. 050 
2.402 


74.328 
2.478 


146. 378 
2.440 


In  feces 

and 

urine 

(2+3). 


Grams. 
93.442 
3.115 

114.  058 
3.802 


207.  500 
3.458 


108.  925 
3.631 


105.  770 
3.526 


109. 093 
3.636 


323. 788 
3.598 


106.  710 
3.557 


113.  441 
3.781 


220. 151 
3.669 


In 

feces 
(2^1) 


Per  ct. 
29.59 


32.24 


30.93 


28. 32 


28.03 
31.44 


29.27 


30.21 


33.32 


31.78 


In 
urine 
(3^1). 


Per  ct. 
52.95 


In  feces 

and 

urine 

(4-1). 


Per  ct. 
82.54 


33       98. 57 


59.71 


90.64 


65.56 
64.57 
63.17 


64.43 


62.79 
63.32 


63.06 


92. 


94.60 


93.70 


93.00 


96.65 


184 


Balance 


For- 
malde- 


(1_4).      ^yde 
'^        ''      adnun- 
istered. 


Grams. 


1.652 
.055 


21.421 
.357 


7.093 
.236 


8.457 
.282 


6.227 
.208 


21.  777 
.242 


Grams. 

0.0 

.0 

.0 
.0 


8.034 
.268 


3.937 
.132 


11. 971 
.200 


3.00 
.10 


6.00 
.20 


5.70 
.19 


14.70 
.16 
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Table  XI. — Phosphoric-acid  balances  for  Series  IX — Continued. 

SUMMARIES— Continued. 
[Averages  are  per  man  per  day.] 
Nos.  7,  lO,  11,  aiad  13. 


Fore  period. 


Grams. 

82. 294 

4115 


First  subperiod: 

Total 

Average 

Second  subperiod:  ! 

Total '  84  429 

Average 4  221 


Grams. 

27. 652 

1.383 

27.  771 

1.389 


Entire  fore  period : 

Total 166.  723     55.  423 

Average 4  168       1.386 


Grams.  Grams.  Per ct. 
49.353  77.005  33.60 
2.408       3.850 


51.440 
2.572 


79. 211 
3.961 


100.793    156.216 
2.520       3.905 


Per  ct. 
59.97 


32.89  I     60. 


.  24       60.  46 


Per  ct. 
93.57 


93.82 


Grams. 
5.289 
.265 

5.218 
.260 


Grams. 
0.0 

.0 

.0 
.0 


10.507 
.263 


Preservative  period. 

First  subperiod : 

Total 

Average 

85.044 
4  252 

83.438 
4172 

81.196 
4  060 

24871 
1.244 

22.  510 
1.126 

25.336 
1.267 

56.158 
2.808 

54  116 
2.706 

51.  709 
2.585 

81. 029 
4  051 

76.  626 
3.831 

77.045 
3.852 

29.24 

66.03 

95.28 

4  015  '. 

.201 : 

6.812  1 
.341  , 

4  151 
.208 

2.00 
.  10 

Second  subperiod: 

Total            

26.98 

6486 

91.84 

4  00 

\verage 

.20 

Third  subperiod : 
Total 

31.20 

63.68 

94  89 

3.70 

.19 

Entire  preservative  period: 
Total            

249.  678 
4161 

72.  717 
1.212 

161.  983 
2.700 

234  700 
3.912 

29.12 

64.88 

94  00 

14.  978 
.249 

9.70 

Average 

.  16 

After  period. 

First  subperiod: 

Total 

84  033 
4  202 

85.  673 
4  284 

21.996 
1.100 

29.460 
1.473 

53.313 
2.666 

56.325 
2.816 

75.309 
3.765 

85.  785 
4  289 

26.18 

63.44 

89.62 

I 

8.  724 
.437 

-  .112 

-  .005 

.0 

Average 

.0 

Second  subperiod: 
Total 

34  39 

65.74 

100.13 

.0 

Average 

.0 

Entire  after  period: 

Total 

Average 

169.  706 
4  243 

51.456 
1.286 

109.638 
2.741 

101.  094 
4  027 

30.32 

64  60 

94  93 

8.612 
.216 

.0 
.0 
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Table  XI. — Phosphoric-acid  balances  for  Series  IX — Continued. 

SUMMARIES— Continued. 

[Averages  are  per  man  per  day.] 

N'os.  1  to  13  (omitting  !N"os.  8  and.  9). 


Period. 

1 

In 
food. 

2 

In 

feces. 

3 

In 

urine. 

4 

In  feces 
and 
urine 

(2+3). 

5 

In 
feces 

(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-^1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  -period. 

First  subperiod: 
Total 

Grams. 

195.  505 

3.910 

200. 139 
4.003 

Grams. 

61. 147 

1.223 

65.  079 
1.302 

Grams. 

109. 300 

2.186 

128. 190 
2.564 

Grams. 

170. 447 

3.409 

193.269 
3.865 

Per  ct. 
31.28 

Per  ct. 
55.91 

Per  ct. 
87.18 

Grams. 

25.058 

.501 

6.870 
.138 

Grams. 
0.0 

Average 

.0 

Second  subperiod: 
Total 

32.52 

64.05 

96.57 

.0 

.0 

Entire  fore  period: 

Total     

395.  644 
3.956 

126.  226 
1.262 

237.  490 
2.375 

363.  716 
3.637 

31.90 

60.03 

91.93 

31.  928 
.319 

.0 

Average                         .   . 

.0 

Preservative  -period. 

First  subperiod: 

Total         

201. 062 
4.021 

197. 665 
3.953 

196.  516 
3.930 

57.  732 
1.155 

54.  529 
1.091 

61.587 
1.232 

132. 222 
2.644 

127.867 
2.557 

189.  954 
3.799 

182. 396 
?..  648 

28.71 

65.76 

94.48 

11. 108 
.222 

15. 269 
.305 

10.  378 
.207 

5.00 

Average 

.10 

Second  subperiod: 

Total           

27.59 

64.69 

92.28 

10.00 

Average 

.20 

Third  subperiod: 

Total 

Average 

1 

124.551    186.138 

2.491  1     3.723 

31.34 

63.38 

94.72 

9.40 
.19 

Entire  preservative  period: 
Total 

595. 243 
3.968 

173.848 
1.159 

384.640  '558.488 
2.  564  1     3.  723 

29.21 

64.62 

93.83 

36.  755 
.245 

24  40 

Average       

.16 

After  period. 

First  subperiod: 

Total 

198.  777 
3.976 

203.051 
4.061 

56.656 
1.133 

68.573 
1.371 

125.363    182.019 
2.507  1     3.640 

130.653  1199.226 
2.613  1     3.985 

28.50 

63.07 

91.57 

16.758 
.336 

3.825 
.076 

.0 

Average 

.0 

Second  subperiod: 
Total 

33.77 

64.34 

98.12 

.0 

Average 

.0 

Entire  after  period: 

Total 

Average 

401.828 
4.018 

125. 229 
1.252 

256.016   381.245 
2.560       .3-812 

31.16 

63.71 

94.88 

20.583 
.206 

.0 
.0 

1 

SULPHTJIl  BALANCE. 


INDIVIDUAL    DATA. 

The  quantity  of  sulphur  administered  in  the  food  of  No.  1  varies 
but  shghtly  during  the  three  periods,  being  a  Httle  larger  in  the  pre- 
servative period  (0.047  gram),  and  a  little  smaller  in  the  after  period 
than  in  the  fore  period.  The  quantity  of  sulphur  excreted  in  the  feces 
is  decreased  in  the  preservative  period  by  0.010  gram  daily  and  is 
increased  in  the  after  period  by  0.027  gram.  The  quantity  of  sulphur 
excreted  in  the  urine  is  0.047  gram  greater  in  the  preservative  period 
and  very  slightly  less  in  the  after  period  than  in  the  fore  period.  The 
total  quantity  of  sulphur  excreted  in  the  feces  and  urine  is  increased 
0.035  gram  during  the  preservative  period,  and  in  the  after  period  the 
daily  average  is  almost  the  same  as  in  the  fore  period.     Expressed  in 
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terms  of  sulphur  ingested  the  largest  percentage  of  sulphur  excreted  in 
the  feces  is  in  the  after  period  (12.84  per  cent)  and  the  smallest  in  the 
preservative  period  (9.20  per  cent),  representing  a  decrease  of  1.43 
per  cent.  In  the  case  of  the  urine  the  largest  percentage  is  excreted 
in  the  after  period  and  the  smallest  in  the  fore  period,  but  the  varia- 
tions are  very  slight,  the  increase  in  the  preservative  period  amount- 
ing to  less  than  1  per  cent.  There  is  practically  no  difference  between 
the  fore  and  preservative  periods  as  to  the  per  cent  of  total  excretion, 
while  in  the  after  period  an  increase  of  4.33  per  cent  is  shown.  The 
balance  is  positive  in  all  cases  and  is  largest  in  the  preservative  period, 
but  tliis  increase  is  not  so  great  as  the  increase  in  the  quantity  ingested, 
as  is  shown  b}^  the  percentage  decrease  in  total  excretion. 

The  general  tendency  in  this  case  appears  to  be  to  diminish  the 
quantity  of  sulphur  excreted  in  the  feces  and  to  increase  the  quantity 
excreted  in  the  urine,  but  the  variations  are  vers"  slight. 

The  sulphur  in  the  food  of  No.  2  is  0.073  gram  greater  daily  in  the 
preservative  period  and  0.027  gram  less  in  the  after  period  than  in 
the  fore  period.  The  quantity  excreted  in  the  feces,  however,  is 
0.004  gram  less  in  the  preservative  period  than  in  the  fore  period 
and  this  amount  is  again  diminished  0.016  gram  in  the  after  period. 
The  excretion  of  sulphur  in  the  urine  is  very"  slightly  less  in  the  pre- 
servative period  than  in  the  fore  period,  and  slightly  greater  in  the 
after  period  than  in  the  fore  period.  The  total  effect  on  the  excretion 
of  sulphur  in  the  feces  and  urine  shows  a  diminution  of  0.014  gram 
daily  during  the  preservative  period,  although  the  amount  of  sulphur 
ingested  is  greater,  wliile  the  amount  in  the  after  period  is  almost  the 
same  as  in  the  fore  period.  Expressed  in  terms  of  sulphur  ingested 
the  largest  percentage  excreted  in  the  feces  is  found  in  the  fore  period 
and  the  smallest  in  the  after  period,  the  difference  between  the  two 
being  1.43  per  cent.  In  respect  of  the  urine,  the  largest  percentage 
is  found  in  the  after  period  and  the  smallest  in  the  preservative  period, 
in  wliich  the  decrease  amounts  to  5.40  per  cent.  The  decrease  in  total 
excretion  in  the  preservative  period  amounts  to  6,44,  with  an  increase 
of  9.04  per  cent  in  the  after  period.  The  ])alance  is  positive  in  all 
cases  and  reaches  its  greatest  magnitude  in  the  preservative  period. 
In  this  case  the  administration  of  the  formaldehyde  appears  to  have 
diminished  the  excretion  of  sulphur  both  in  the  feces  and  in  the  urine. 

In  the  food  of  No.  3  there  is  0.060  gram  more  sulphur  found  in  the 
preservative  period  daily  and  0.043  gram  less  in  the  after  period  than 
in  the  fore  period.  The  quantity  of  sulphur  excreted  in  the  feces  in 
the  fore  and  preservative  j^eriods  is  almost  the  same,  while  in  the 
after  period  it  is  increased  0.026  gram.  The  quantity  of  sulphur 
excreted  in  tlie  urine  is  diminished  0.035  gram  in  the  preservative 
period  and  increases  again  in  tlie  after  jXM'iod,  but  not  to  the  magni- 
tude of  the  fore  ])eri()(l.     The  effect  on  the  total  excretion  of  sulphur 
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in  the  feces  and  urine  is  to  diminish  shghtly  the  amount  excreted  in 
the  preservative  period  and  to  increase  very  shghtly  the  amount 
excreted  in  the  after  period  over  that  of  the  fore  period.  In  terms 
of  sulphur  ingested,  the  largest  percentage  excreted  in  the  feces  is  in  the 
after  period  (13,94  per  cent)  and  the  smallest  in  the  preservative  period, 
where  a  decrease  of  less  than  1  per  cent  is  recorded.  In  the  case  of 
the  urine  the  same  relative  changes  are  shown,  the  decrease  in  the 
preservative  period  amounting  to  6.20  per  cent  and  the  increase  in 
the  after  period  to  1.70  per  cent,  as  compared  with  the  fore  period. 
The  loss  in  total  excretion  amounts  to  almost  7  per  cent  in  the  pre- 
servative period,  followed  by  an  increase  of  11.20  per  cent  in  the 
after  period.  The  balance  is  positive  in  all  cases  and  its  greatest 
magnitude  is  reached  in  the  preservative  period  (0.233  gram),  decreas- 
ing to  0.078  gram  in  the  after  period.  These  data  also  show  a  tend- 
ency on  the  part  of  formaldehyde  to  diminish  the  excretion  of  sulphur 
in  both  forms. 

In  the  case  of  No.  4  there  is  a  slightly  larger  quantity  of  sulphur 
in  the  food  during  the  preservative  period,  exceeding  the  amount 
in  the  fore  period  by  0.077  gram  daily.  The  quantity  of  sulphur 
excreted  in  the  feces  is  only  0.027  gram  greater  in  the  preservative 
period,  and  further  increases  by  0.016  gram  in  the  after  period. 
The  quantity  excreted  in  the  urine  is  increased  0.063  gram  in  the 
preservative  period,  but  is  slightly  less  in  the  after  period  than  in  the 
fore  period.  The  total  effect  upon  the  quantity  of  sulphur  excreted 
in  the  feces  and  urine  is  to  increase  it  0.090  gram  daily  in  the  pre- 
servative period,  while  in  the  after  period  the  figure  is  0.027  gram 
greater  than  in  the  fore  period.  These  increases  in  the  preservative 
period  are  very  small,  especially  when  the  increase  in  the  sulphur 
ingested  is  considered.  The  percentage  data  show  an  increase  of 
1.46  per  cent  excreted  in  the  feces  in  the  preservative  period,  and  only 
0.36  per  cent  increase  in  the  urine,  resulting  in  an  increase  of  1.82  per 
cent  in  total  excretion.  In  the  after  period  there  is  a  further  in- 
crease in  the  nonmetabolized  sulphur  excreted  of  2.28  per  cent,  while 
the  figure  for  metabolized  sulphur  is  decreased  0.46  per  cent,  giving  an 
increase  in  total  excretion  of  1.82.  It  will  be  noted  that  the  percent- 
age excretion  of  metabolized  sulphur  is  practically  constant.  The 
balance  is  positive  in  all  cases  and  decreases  slightly  throughout, 
var}^ing  from  0.178  in  the  fore  period  to  0.131  in  the  after  period. 
These  data  are  not  in  harmony  with  those  of  the  preceding  members 
of  the  class,  but  show  on  the  contrary  a  yery  slight  tendency  on  the 
part  of  the  preservative  to  increase  the  excretion  of  sulphur,  especially 
in  nonmetabolized  form. 

The  quantity  of  sulphur  in  the  food  in  the  case  of  No.  5  is  0.049 
gram  greater  in  the  preservative  period  and  0.045  gram  less  in  the 
after   period   than   in   the   fore   period.     The   quantity   of  sulphur 
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excreted  in  the  feces  is  decreased  0.022  gram  daily  in  the  preserva- 
tive period  and  is  still  further  decreased  by  0.007  gram  in  the  after 
period.  The  quantity  excreted  in  the  urme  is  also  decreased  in  the 
preservative  period  by  0.072  gram  and  is  very  slightly  mcreased  in 
the  after  period.  The  total  effect,  therefore,  on  the  excretion  of  sul- 
phur m  both  the  feces  and  urine  is  to  diminish  the  amount  in  the 
preservative  period,  while  a  slight  tendency  is  sho^^'n  to  return  to  | 
the  figure  of  the  fore  period  m  the  after  period.  In  terms  of  the 
quantity  of  sulphur  ingested,  there  is  a  decrease  of  2.60  per  cent  in 
the  nonnaetabolized  sulphur  excreted  m  the  preservative  period  and 
a  decrease  of  10.06  per  cent  in  the  metabolized  sulphur,  making 
a  decrease  in  total  excretion  of  12.66  per  cent.  A  tendency  to 
return  to  the  conditions  of  the  fore  period  is  sho^^^l  throughout  the 
after  period.  The  balance  is  positive  in  all  cases  and  greatly  increased 
in  the  preservative  period,  while  m  the  after  period  there  is  a  decrease 
of  0.102  gram,  as  compared  with  the  increase  of  0.143  gram  in  the 
preservative  period.  These  data  show  the  same  tendency  as  those 
for  Xos.  2  and  3,  namely,  a  decrease  m  the  sulphur  excreted  both  in  ■ 
the  feces  and  urine  under  the  influence  of  the  formaldehyde  and  a 
partial  return  to  normal  conditions  in  the  after  period. 

The  sulphur  ingested  in  the  case  of  No  6  increases  only  slightly, 
0.063  in  the  preservative  period,  ^\dth  a  decrease  of  0.040  gram  in  j 
the  after  period  as  compared  ^dth  the  fore  period.  The  decrease  in  ' 
nonmetabolized  sulphur  excreted  amounts  to  0.029  gram  in  the  pre-  f 
servative  period  and  the  decrease  in  metabolized  sulphur  to  0.035 
gram,  a  loss  in  total  excretion  of  0.064  gram,  while  the  amount 
ingested  increased  an  equal  amount.  The  percentage  data  show  a 
decrease  of  3.50  per  cent  in  the  sulphur  in  the  feces  and  of  7.49  per 
cent  in  the  urine,  making  a  total  decrease  in  sulphur  excretion  of 
10.98  per  cent.  In  the  after  period  the  tendency  to  decrease  the 
excretion  of  sulphur  is  carried  still  further,  as  sho\\ii  by  the  actual 
amounts,  but  the  decrease  in  the  quantity  ingested  results  in  a  relative 
increase  in  the  after  period.  The  ])alance  increases  0.127  gram  daily 
in  the  preservatiye  period,  with  a  decrease  of  0.040  gram  in  the  after 
period.  These  data  show  the  same  tendency  as  in  tlie  majority  of 
the  preceding  cases,  namely,  a  decrease  in  both  metabolized  and 
nonmetabolized  sulphur  excreted,  and  an  mcrease  in  the  balance. 

In  the  case  of  No.  7  again  the  quantity  of  sulphur  in  the  food  is 
slightly  greater  during  the  preservative  period  than  in  the  fore  period, 
the  increase  amounting  to  0.072  gram  daily,  while  in  the  after  period 
the  decrease  amounts  to  0.031  gram  as  compared  with  the  fore 
period.  The  amount  excreted  in  the  fcM'cs  dcMTcases  0.050  gram  daily 
in  (lie  pn^servntive  period  and  is  still  fnrtluM"  dcM'reased  ])y  0.01^ 
gram  in  the  after  j)eriod.  A  slight  continuous  dcn-rease  occurs  in  the 
quantity  of  sulphur  excreted  in  the  urine,  tlie  diflerence  between 
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the  average  for  the  fore  and  after  periods  being  0.038  gram.  The 
effect,  therefore,  upon  the  excretion  of  sulphur  in  the  feces  and  urine 
is  to  diminish  it  very  shghtly,  both  in  the  preservative  and  after 
periods.  In  terms  of  sulphur  ingested,  the  largest  percentage  ex- 
creted in  the  feces  is  in  the  fore  period  (15.20  per  cent)  and  the 
smallest  in  the  after  period  (9,66  per  cent),  a  decrease  of  aboiit  5 
per  cent  occurring  in  the  preservative  period.  In  the  case  of  the 
metabolized  sulphur  the  largest  percentage  excreted  is  again  found 
in  the  fore  period  and  the  smallest  in  the  preservative  period,  a 
decrease  of  almost  6  per  cent,  followed  by  an  increase  of  4.83  per 
cent  in  the  after  period.  The  total  excretion  decreases  10.88  per 
cent  in  the  preservative  period  and  increases  4.19  per  cent  in  the 
after  period.  The  balance  is  positive  in  all  cases,  and  very  strongly 
so  in  the  preservative  period,  when  it  increases  0.140  gram  daily, 
the  balance  for  the  after  period  decreasing,  but  not  to  the  figure  for 
the  fore  period.  In  this  case,  as  in  all  but  two  of  the  preceding 
cases,  there  is  a  tendency  on  the  part  of  the  formaldehyde  to  dimin- 
ish the  excretion  of  sulphur,  both  in  the  feces  and  in  the  urine.  In 
the  after  period  a  partial  return  to  the  conditions  of  the  fore  period 
is  shown. 

The  data  for  Nos.  8  and  9  are  incomplete  and  are  therefore  of  no 
practical  value  for  purposes  of  comparison. 

The  quantity  of  sulphur  in  the  food  of  No.  10  is  practically  the 
same  during  the  three  periods  of  the  observation,  decreasing  0.016 
gram  in  the  preservative  period  and  increasing  0.008  in  the  after 
period.  The  quantity  excreted  in  the  feces  is  diminished  0.010  gram 
in  the  preservative  period  and  increased  0.020  gram  in  the  after 
period.  There  is  also  slightly  less  sulphur  in  the  urine  in  the  preserv- 
ative and  after  periods  than  in  the  fore  period.  The  total  effect 
upon  the  sulphur  excreted  in  the  feces  and  urine  is  to  diminish  the 
amount  very  slightly  in  the  preservative  period,  and  this  loss  is  par- 
tially recovered  in  the  after  period.  The  percentage  data  show  a 
decrease  of  less  than  1  per  cent  in  the  nonmetabolized  sulphur 
excreted  in  the  preservative  period,  a  decrease  of  2.19  per  cent  in 
metabolized  sulphur,  and  a  total  decrease  of  2.86  per  cent.  In  the 
after  period  the  excretion  data  are  increased  throughout.  The  bal- 
ances in  this  case  are  abnormal,  being  all  negative.  The  largest 
balance,  however,  occurs  in  the  preservative  period,  and  the  same 
tendency  to  decrease  the  excretion  of  sulphur  in  the  preservative 
period  and  return  to  the  conditions  of  the  fore  period  in  the  after 
period  is  sliowm,  even  under  the  abnormal  conditions  existing. 

The  quantity  of  sulphur  in  the  food  of  No.  11  is  increased  in  the 
preservative  period  b}^  0.076  gram  and  decreased  in  the  after  period 
by  0.031  gram,  as  compared  with  the  fore  period.  There  is  a  decrease 
in  the  quantity  of  sulphur  excreted  in  the  feces  in  the  preservative 


1428  INFLUENCE   OF   FOOD   PRESERVATIVES   ON    HEALTH. 

period  of   0.017  gram  and  an   increase  of  0.021  gram  in  the  after 
period.     The  quantity  of  sulphur  excreted  in  the  urine  is  very  shghtly 
increased  m  the  preservative  period  and  an  additional  increase  takes  < 
place  in  the  after  period.     The  total  effect,  therefore,  upon  the  excre-  \ 
tion  of  sulphur  in  the  feces  and  urine  is  to  increase  the  quantity  in 
the  preservative  period  0.020  gram  and  an  additional  0.042  gram  in 
the  after  period.     In  terms  of  the  sulphur  ingested  the  percentaiic 
decrease   in  nonmetabolized   sulphur   excreted   in   the   preservati^ c 
period  is  1.87  per  cent.     In  the  urine  the  decrease  in  the  preservative 
period  amounts  to  1.18  per  cent,  giving  a  total  decreased  excretion   I 
of  3.05  per  cent.     In  the  after  period  there  is  a  strong  tendency  to   I 
increase  the  excretion  in  both  forms,  resulting  in  a  total  increase  of   ' 
7.11  per  cent  as  compared  with  the  fore  period.     The  balances  are 
large  and  positive,  the  one  of  the  greatest  magnitude  occurring  in 
the  preservative  period.     These  data  are  not  very  marked,  for  while 
the  percentage  data  and  balance  indicate,  as  previously,  a  decreased 
excretion  of  sulphur,  there  is  a  very  slight  increase  in  the  absolute 
quantity  of  sulphur  excreted. 

In  the  case  of  No.  12,  there  is  also  a  larger  quantity  of  sulphur  in 
the  food  during  the  preservative  period  (0.039  gram),  and  a  smaller 
quantity  in  the  after  period  (0.044  gram),  than  in  the  fore  period. 
The  quantity  excreted  in  the  feces  is  also  greater  in  the  preservative   , 
period  by  0.018  gram,  while  there  is  a  decrease  of  0.053  gram  in  the 
after  period.     In  the  urine  there  is  a  very  slight  increase  in  the 
quantity  of  sulphur  excreted  in  the  preservative  period,  amounting 
to  0.019  gram,  and  a  still  greater  increase  in  the  after  period.     The 
effect  in  this  case  is  to  increase  the  total  quantity  of  sulphur  in  the   i 
feces  and  urine  in  the  preservative  period  by  0.037  gram  daily,  while 
in  the  after  period  this  quantity  is  almost  exactly  the  same  as  in  the  , 
fore  period.     In  terms  of  sulphur  ingested,  the  largest  percentage   ' 
excreted  in  the  feces  is  in  the  preservative  period  (14.88  per  cent  . 
the  increase  amounting  to  only  about  1  per  cent,  and  the  smallesL 
in  the  after  period.     In  respect  of  the  urine,  the  largest  percentage  ■' 
excreted  is  in  the  after  period  (82.71  per  cent),  and  the  smallest  in 
the  preservative  period,   the  decrease  as  compared  with  the  fore 
period  being  less  than  1  per  cent.     The  total  excretion,  expressed   j 
in  percentage,  is  practically  unchanged  in  the  preservative  ])eri()(l 
and  increases  about  4  per  cent  in  the  after  period,  as  compared  with 
the  fore  period.     The  balances  are  all  positive  and  those  of  the  fore  [ 
and  preservative  periods  are  almost  the  same,  while  that  of  the  after  j 
period  is  notably  diminished.     The  general  effect  here  is  to  increase  j 
very  slightly  the  (juantity  of  sulphur  excreted  in  the  feces  and  urine  I 
together,  and  this  increase  is  almost  the  same  as  the  increase  in  the 
amount  of  sulphur  in  the  food.     As  in  the  case  of  No.  11,  the  varia- 
tions are  too  slight  to  warrant  any  definite  conclusions  being  drawn  j 
from  them. 
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SUMMARIES. 

The  summary  for  Nos.  1  to  6,  inclusive,  for  the  subjects  who 
received  formaldehyde  in  the  freshly  prepared  state,  shows  that  the 
quantity  of  sulphur  administered  in  the  food  in  the  preservative 
period  is  0.061  gram  greater  daily  than  in  the  fore  period,  while  in 
the  after  period  there  is  0.037  gram  less  sulphur  in  the  food,  as 
compared  with  the  fore  period.  The  amount  of  sulphur  excreted 
in  the  feces  is  diminished  very  slightly  (0.007  gram)  in  the  preserva- 
tive period,  although  the  amount  ingested  in  the  food  is  increased, 
and  the  figure  for  the  after  period  is  exactly  that  of  the  fore  period. 
In  the  urine  there  is  also  a  very  slight  diminution  in  the  quantity 
of  sulphur  excreted  in  the  preservative  period,  and  a  still  further 
decrease  in  the  after  period.  The  total  sulphur  excreted  in  the  feces 
and  urine  is  diminished  in  the  preservative  period  by  0.014  gram 
daily,  and  is  still  further  diminished  in  the  after  period.  In  terms 
of  sulphur  content  of  the  food,  the  largest  percentage  excreted  in 
the  feces  is  in  the  after  period  (12.70  per  cent),  and  the  smallest  in 
the  preservative  period,  where  a  loss  of  1.20  per  cent  is  shown.  The 
largest  percentage  excreted  in  the  urine  is  also  found  in  the  after 
period  and  the  smallest  in  the  preservative  period,  giving  a  decrease 
of  4.57  per  cent.  The  percentages  of  total  excretion  show  the  same 
changes,  the  total  loss  in  the  preservative  period  amounting  to  5.77 
per  cent.  The  balance  is  positive  and  increases  0.075  gram  daily  in 
the  preservative  period,  decreasing  in  the  after  period  to  a  slightly 
smaller  figure  than  in  the  fore  period.  These  data  show  that  the 
general  tendency  of  the  formaldehyde  is  to  diminish  the  quantity  of 
sulphur  excreted  in  the  feces  and  also  in  the  urine,  and  thus  to 
increase  the  magnitude  of  the  balance  in  the  preservative  period. 
While  the  variations  are  very  slight,  they  are  remarkably  uniform, 
there  being  only  one  case,  No.  4,  which  shows  any  marked  variation 
from  the  general  tendency.  In  only  one  other  instance  is  there  an 
increase  in  excretion  (namely,  metabolized  sulphur  in  the  case  of 
No.  1),  and  the  data  obtained  in  the  special  studies  on  the  urine 
bear  out  this  point.  There  is  also  a  uniform  tendency  (excepting 
No.  4),  to  return  to  the  conditions  of  the  fore  period  in  the  after  period. 

The  summary  for  Nos.  7,  10,  11,  and  12  shows  the  effect  of  for- 
maldehyde which  has  stood  in  contact  with  milk  for  forty-eight 
hours.  The  quantity  of  sulphur  in  the  food  in  this  case  is  again 
slightly  greater  in  the  preservative  period  (an  increase  of  0.042  gram), 
and  less  in  the  after  period  than  in  the  fore  period  by  0.029  gram 
daily.  During  the  preservative  period  there  appears  in  the  feces 
0.014  gram  less  sulphur  daily,  and  this  quantity  is  still  further 
diminished  in  the  after  period.  In  the  urine  the  quantity  of  sulphur 
excreted  in  the  preservative  period  is  almost  exactly  that  of  the  fore 
period,  while  in  the  after  period  it  is  slightly  greater.     The  total 
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effect  upon  the  excretion  of  sulphur  in  both  the  feces  and  urine 
appears  to  be  to  decrease  it  very  shghtly  in  the  preservative  period 
(0.015  gram  daily),  and  this  loss  is  only  partially  regained  in  the 
after  period.  Expressed  in  terms  of  the  amount  of  sulphur  ingested, 
the  largest  percentage  excreted  in  the  feces  is  found  in  the  fore 
period  and  the  smallest  in  the  preservative  period,  a  decrease  of 
1.58,  and  this  loss  is  maintamed  in  the  after  period.  In  regard  to 
the  urine,  the  largest  percentage  of  sulphur  excreted  occurs  in  the 
after  period,  and  the  smallest  in  the  preservative  period,  a  decrease 
of  2.73  per  cent  being  shown.  The  data  for  total  excretion  show  a 
decrease  of  4.30  per  cent  in  the  preservative  period,  while  in  the 
after  period  the  figure  for  the  fore  period  is  exceeded.  The  balance 
is  positive  in  all  cases  and  the  figure  for  the  preservative  period  is 
increased  by  0.057  gram  daily.  T\Tiile  these  data  are  not  quite  so 
decisive  and  uniform  as  those  for  Nos.  1  to  6,  still  the  same  general 
tendency  is  shown.  The  balance  is  uniformly  increased;  there  is  an 
increase  in  nonmetabolized  sulphur  excreted  in  only  one  case,  and 
while  the  metabolized  sulphur  excreted  shows  very  slight  variation 
it  is  decreased  (considering  percentage  data  onh')  in  all  but  one  case. 
A  tendency  to  reestablish  in  the  after  period  the  conditions  of  the 
fore  period  is  again  show^n. 

In  the  general  summar}"  for  Nos.  1  to  12  (excluding  Nos.  8  and  9 
on  account  of  incomplete  data),  the  quantity  of  sulphur  in  the  food 
is  seen  to  be  somewhat  greater  in  the  preservative  period  (0.054 
gram  daily)  and  slightly  less  in  the  after  period  (0.034  gram)  than 
in  the  fore  period.  The  quantity  of  sulphur  excreted  in  the  feces  is 
less  in  the  preservative  period  than  in  the  fore  period  by  0.010  gram, 
and  there  is  practically  no  further  change  in  the  after  period.  The 
quantity  excreted  in  the  urine  is  also  ver}^  slightly  decreased  in  the 
preservative  period  (0.005  gram  daily),  and  there  is  still  another 
slight  decrease  in  the  after  period,  amounting  to  0.009  gram  daily. 
The  figures  for  total  excretion  show  a  decrease  of  0.014  gram  daily 
in  the  preservative  period  and  a  further  decrease  of  0.008  gram  in 
the  after  period.  In  considering  these  figures  it  must  be  remem- 
bered that  the  sulphur  ingested  increased  in  the  preservative  period. 

In  terms  of  the  sulphur  ingested  the  loss  in  nonmetabolized  sul- 
phur excreted  in  the  preservative  period  is  1.36  per  cent,  and  in  the 
case  of  metabolized  sulphur  the  decrease  amounts  to  3.81  per  conl, 
giving  a  total  decrease  in  excretion  of  5.17  i)er  cent.  In  the  after 
period  the  total  increase  amoiuits  to  5.91  ])er  cent,  more  than  rees- 
tablishing the  conditions  of  tlie  fore  period.  The  balance  is  ])()sitive 
in  all  cases  and  is  increastMl  in  the  preservative  pcM'iod  by  0.068 
gram  daily.  These  data  show  that  the  g(MUM*al  (^(Tect  of  the  formal- 
dehyde is  to  diminish  the  excretion  of  sul})hur  both  in  the  feces  and 
in  the  urine,  and  though  the  actual  ({uantities  by  which  the  decreases 


FORMALDEHYDE. 


1431 


are  measured  are  very  small,  the  uniformity  of  the  data,  the  confir- 
mation of  the  tendency  shown  by  the  more  detailed  urine  studies,  and 
the  accompanying  increase  in  the  sulphur  ingested  leave  no  doubt 
as  to  the  fact  that  the  preservative  interferes  decidedh^  with  sulphur 
metabolism  and  tends  to  retain  in  the  system  quantities  of  sulphur 
which  normallv  would  be  excreted. 


Table  XII. — Sulphur  balances  for  Series  IX. 
[Averages  are  per  day.] 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 
Total 

Grams. 
5.134 
1.027 

5.234 
1.  047 

Grams. 

0.447 

.89 

.655 
.131 

Grams. 
4. 114 
.823 

4.090 
.818 

Grams. 
4  561 
.912 

4  745 
.949 

Perct. 

Per  ct. 

Per  ct. 

Grams. 

0.573 

.115 

.489 
.098 

Grams. 
0  0 

8.71 

80.13 

88.84 

.0 
0 

Average 

12.  si 

78.14 

90.66 

.0 

Entire  fore  period: 
Total 

10.  368 
1.037 

1.102 
.110 

8.204 
.820 

9.306 
.931 

1.062 
.106 

.0 

Average                   

io.63 

79.13 

89.76 

.0 

Preservative  period. 

First  subperiod: 

Total                       

5.543 
1.109 

5.004 
1.001 

5.706 
1.141 

.527 
.105 

.484 
.97 

.484 
.97 

4.322 
.864 

4  423 
.885 

4  253 

.851 

4  849 
.970 

4  907 
.981 

4  737 
.947 

.694 
.139 

.097 
.020 

.969 
.194 

.50 

9.51 

77.97 

87.48 

.10 

Second  subperiod: 

Total                            

1.00 

9.67 

88.39 

98.06 

.20 

Third  subperiod: 
Total 

1.00 

8.48 

74  54 

83.02 

.20 

Entire  preservative  period: 
Total 

16.  253 
1.084 

1.495 
.100 

12.  998 
.867 

14  493 
.966 

1.760 
.118 

2.50 

Average              

9.20 

79.97 

89.17 

.17 

After  period. 

First  subperiod: 

Total 

4.941 
.988 

4  927 
.985 

.619 
.124 

.648 
.130 

4  087 
.817 

3.931 

.786 

4  706 
.941 

4  579 
.916 

.235 
.047 

.348 
.069 

.0 

Average 

12.53 

82.72 

95.24 

.0 

Second  subperiod: 

Total 

.0 

Average 

13.15 

79.78 

92.94 

.0 

Entire  after  period: 
Total 

9.868 
.987 

1.267 
.127 

8.018 
.802 

9.285 
.929 

1 
1 

.583 
.058 

.0 

Average 

12.84 

81.25 

94  09 

.0 
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Table  Xll.—Sulphur  balances  for  Series  lA'— Continued. 
[Averages  are  per  day.] 


ISTo. 

S. 

Period. 

1 

In 
food. 

2 

In 

feces. 

3             4 

In  feces 
In      [    and 
urine.  !  urine 
,  (2+3). 

5 

In 
feces 

(2-1). 

6 

In 
urine 

(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 

hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total                      

Grams. 

6.021 

'  1.204 

6.125 
1.225 

Grams. 
0.812 
.162 

.761 
.152 

Grams.  Grams. 
5.  095       5.  907 

Perct. 

Per  d. 

Perct. 

Grams. 

0.114 

.023 

.456 
.091 

Grams. 
0  0 

AveraffP 

1.  019       1. 181 

13  49 

84.62 

98.  ii 

0 

Second  subperiod: 

Total 

4.  908       5.  669 
.  982       1. 134 

,0 



12.42 



80.13 

92.56 

.0 

Entire  fore  period: 
Total 

12. 146 
1.215 

1.573 

.157 

10.  003     11.  576 

.570 
.0.57 

9 

Average 

1.  000       1. 158 

i2.95 

82.36 

95.  31 

.0 

Preservative  period. 

First  subperiod: 

Total       

6.589 
1.318 

5.920 
1.184 

6.806 
1.361 

.794 
.159 

.611 
.122 

.896 
.179 

! 

4.  630  i    5.  424 
-926  ,     1.085 

1 

5. 170  1    5.  781 

' 

1.165 
.233 

.139 
.028 

.845 
.169 

.50 

Average 

12.05 

70.27 

82.32 

10 

Second  subperiod: 
Total 

1  00 

Average 

Third  subperiod: 

Total 

1.  034  ,     1. 156 

5.  065       5.  961 
1.  013       1. 192 

10.32 

87.33 

97.65 

.20 
1.00 

Average 

13.16 

74  42 

87.58 

.20 

Entire  preservative  period: 
Total 

19.  315 
1.288 

2.301 
.153 

14.865  j  17.166 
.991  1     1.144 

2.149 
.  144 

2.50 

Average 

ii.9i 

76.96 

88.87 

.17 

After  period. 

First  subperiod: 
Total 

5.928 
1.186 

5.948 
1.190 

.743 
.149 

.625 
.125 

5.107 
1.021 

5.153 
1.031 

5.850 
1.170 

5.  778 
1.156 

.078 
.016 

.170 
.034 

.0 

12.53 

86.15 

98.68 

.0 

Second  subperiod: 

Total 

.0 

Average 

10.51 

86.63 

97.14 

.0 

Entire  after  period: 

Total 

11.  876 
1.188 

1.368 
.137 

1 
10.  260      11.  698 

.248 
.025 

.0 

Average 

1.026 

1.163 

ii.52 

86.  39 

97.  9i 

.0 

I 


FORMALDEHYDE. 
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Table  XII. — Sulphur  balances  for  Series  IX — Continued. 


[Averages  are  per  day.] 


Period. 

1 

In 
food. 

5J 

In 

feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 

C2H-1). 

6 

In 
urine 
(3^1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  'period. 

First  superiod: 
Total 

Grams. 
6.292 
1.258 

6.256 
1.251 

Grams. 
0.785 
.157 

.643 
.129 

Grams. 

4.807 
.961 

4.964 
.993 

Grams. 
5. 592 
1.118 

5.607 
1.121 

Perct. 

Per  ct. 

Per  ct. 

Grams. 
0.700 
..140 

.649 
.130 

Grams. 
0  0 

12.48 

76.40 

88.87 

.0 

Second  subperiod: 
Total 

0 

10.28 

79.35 

89.63 

.0 

Entire  fore  period: 
Total 

12.  548 
1.255 

1.428 
.143 

9.771 
.977 

11. 199 
1.120 

1.349 
.135 

.0 

11.38 

77.87 

89.25 

.0 

Preservative  period. 

First  subperiod: 

Total 

6.696 
1.339 

6.021 
1.204 

7.003 
1.401 

.746 
.149 

.514 
.103 

.837 
.167 

4.777 
.955 

4.844 
.969 

4.513 
.903 

5.523 
1.105 

5.358 
1.072 

5.350 
1.070 

1.173 
.234 

.663 
.132 

1.653 
.331 

.50 

Average 

11.14 

7i.34 

82.48 

.  10 

Second  subperiod: 
Total   

1.00 

Average 

8.54 

80.45 

88.99 

.20 

Third  subperiod: 
Total 

1.00 

11.95 

64.44 

76.40 

.20 

Entire  preservative  period: 
Total 

19.  720 
1.315 

2.097 
.140 

14. 134 
.942 

16.  231 
1.082 

3.489 
.233 

2.50 

Average 

10.63 

71.67 

82.31 

.17 

After  period. 

First  subperiod: 

Total 

6.035 
1.207 

6.087 
1.217 

.669 
.134 

1.021 
.204 

4.933 

.987 

4.712 
.942 

5.602 
1.120 

5.733 
1.147 

.433 
.087 

.354 
.070 

.0 

Average 

11.09 

81.74 

92.83 

.0 

Second  subperiod: 

Total 

.0 

Average 

16.77 

77.  4i 

94.18 

.0 

Entire  after  period: 

Total 

12. 122 
1.212 

1.690 
.169 

9.645 
.965 

11.  335 
1.134 

.787 
.078 

.0 

Average 

13.94 

79.57 

93.51 

.0 

45429— Bull  84,  pt  v— 08- 


-10 
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Table  XII. — Sulphur  balances  for  Series  IX — Continued. 
[Averages  are  per  day.] 

:n"o.4. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 

(2^1). 

6 

In 
urine 

(3-1). 

7 

In  feces 

and 

urine 

(4^1). 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Grams. 
6.081 
1.216 

6.269 
1.254 

Grams. 

0.496 

.99 

.773 
.155 

Grams. 
4.367 
.873 

4  933 
.987 

Grams. 
4  863 
.973 

5.706 
1.141 

Per  ct. 

Per  ct. 

Perct. 

Grams. 
1. 218 
.243 

.563 
.113 

Grams. 
0  0 

8.16 

71.81 

79.97 

.0 

Second  subperiod: 

Total     

.0 

\verage 

12.33 

78.69  !    91.02 

.0 

Entire  fore  period  : 

Total   

12.350 
1.235 

1.269 
.127 

9.300 
.930 

10.  569 
1.057 

1.781 
.178 

.0 

Average 

10.28 

75.30 

85.58 

.0 

Preservative  period. 

First  subperiod: 

Total     

6.657 
1.  331 

6.021 
1.204 

7.005 
1.401 

.764 
.153 

.668 
.134 

.878 
.176 

5.097 
1.019 

4.852 
.970 

4.944 
.989 

5.861 
1.172 

5.520 
1.104 

5.822 
1.164 

.796 
.159 

.501 
.100 

1.183 
.237 

.50 

\verage 

11.48 

76.57 

88.04 

.10 

Second  subperiod: 
Total 

1.00 

11.09 

80.58 

91.68 

.20     i 

Third  subperiod: 

Total 

1.00 

Average 

12.53 

70.  58       83. 11 

.20 

Entire  preservative  period: 
Total  

19.683 
1.312 

2.310 
.154 

14. 893 
.993 

17.203 
1.147 

2.480 
.16.5 

2.50 

Average 

'11.  74 

75.  66       87.  40 

.17 

After  period. 

First  subperiod: 
Total 

6.084 
1.217 

6.068 
1.214 

.783 
.157 

.921 
.184 

4.680 
.936 

4.458 
.892 

5.463 
1.093 

5.379 
1.076 

i 

.621 
.124 

.689 
.138 

.0 
.0 

.0 

Average 

12:87 

76.92 

89.  79 

Second  subperiod: 

Total               

Average 

15.18 

73.47 

88.65 

.0      ' 

Entire  after  period: 

Total 

12. 152 
1.215 

1.704 
.170 

9.138 
.914 

10.842 
1.084 

1 

1.310 
.131 

.0 

Average 

14  02 

75.20 

89.22 

.0 

FORMALDEHYDE. 
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Table  XII. — Sulphur  balances  for  Series  IX — Continued. 


[Averages  are  per  day.] 


Period. 


Fore  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 


Entire  fore  period: 

Total 

Average 


Preservative  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

I  Third  subperiod: 

Total 

Average 


Entire  preserv^ative  period: 

Total 

Average 


After  period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 


Entire  after  period: 

Total 

Average 


In 
food. 


Grams. 
5.217 
1.043 

5.245 
1.049 


In 

feces. 


Grams 

0.767 

.153 

.  554 
.111 


10.  462       1.  321 
1.  046         .  132 


5.552 
1.110 


5.008 
1.002 


5.863 
1.173 


16. 423 
1.095 


5.035 
1.007 


10.014 
1.001 


555 
111 


525 
105 


.567 
.113 


1.647 
.110 


.508 
.102 


.524 
.105 


1.032 
.103 


In 

urine. 


Grams. 
3.863 
.773 

4.306 
.861 


,169 
,817 


3.781 
.756 


704 

741 


11.171 
.745 


4.131 

.826 


760 


In  feces 
and 
urine 

(2-r3). 


Grams. 
4.630 
.926 

4.860 
.972 


490 
,949 


4.306 
.861 


4.271 
.854 


12. 818 
.8.55 


3.972 
.794 


4.655 
.931 


8.  627 
.863 


In 
feces 

(2-1) 


Perct 


14.70 
10."  56' 


12.63 


In 
urine 
(3-^1). 


Per  ct. 


74.05 
'82.' io" 


78.08 


10.00 


10.48 
"9."  67' 


10.03 


10.20 

i6.4i' 


10.31 


66.39 


In  feces 
and 
urine 

(4-Hl). 


Per  ct. 


88.75 
'92.' 66' 


90.71 


76.39 


75.  50       85.  98 
63.' is"  "'72.' 85' 


68.02 


69.57 
'82."  05' 


r5.84 


78.05 


79.  78 


92.45 


8  9 

'    For- 

^^-^>-  I  admin- 
istered. 


Grams. 
0.587 

.117 

.385 
.077 


.972 
.097 


1.311 

.262 


702 
141 


1.592 
.319 


3.605 
.240 


1-007 
.202 


,380 
,076 


1.387 
.138 


Grams. 
0.0 
.0 

.0 
.0 


1.00 
.20 


2.50 
.17 
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Table  XII. — Sulphur  balances  for  Series  IX — Continued. 

[Averages  are  per  day.] 

^S-o.  6. 


Period. 

1 

In 
food. 

2 

In 

feces. 

3 

In 

urine. 

4 

In  feces 
and 
urine 

(2+3). 

5 

In 
leces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Grams. 
5.291 
1.058 

5.297 
1.059 

Grams. 

0.806 

.161 

.894 
.179 

Grams. 

3.810 

.762 

4.383 

.877 

Grams. 
4.616 
.923 

5.277 
1.055 

Perct. 

Per  ct. 

Per  ct. 

Grams. 
0.675 

.020 
.004 

Grams. 
0.0 

15.23 

72.01 

87.24 

.0 

Second  subperiod: 

Total 

.0 

Average . . . 

16.88 

82.74 

99.62 

.0 

Entire  fore  period: 
Total 

10.588 
1. 059 

1.700 
.170 

8.193 
.819 

9.893 
.989 

.695 
.070 

0 

Average 

16.06 

77.38 

93.44 

.0 

Preservative  period. 

First  subperiod: 
Total 

5.707 
1.141 

5.134 
1.027 

5.985 
1.197 

.624 
.125 

.729 
.146 

.761 
.152 

4.041 

.808 

3.834 

.767 

3.885 
.777 

4.665 
.933 

4.563 
.913 

4.646 
.929 

1.042 
.208 

.571 
.114 

1.339 
.268 

.50 

10.93 

70.81 

81.74 

.10 

Second  subperiod: 

Total 

1.00 

Average 

14.20 

74.68 

88.88 

.20 

Third  subperiod: 
Total 

.70 

12.72 

64.91 

77.63 

.14 

Entire  preservative  period: 
Total 

16.826 
1.122 

2.114 
.141 

11.  760 

.784 

13.874 
.925 

2.952 
.197 

2.20 

12.  56 

69.89 

82.46 

.15 

After  period. 

First  subperiod: 

Total                          

5.078 
1.016 

.5. 114 
1.023 

.641 
.128 

.706 
.141 

3.546 
.709 

3.726 
.745 

4. 187 
.837 

4.432 

.886 

.891 
.179 

.682 
.137 

.0 

12.62 

69.83 

82.45 

.0 

Second  sul)period: 

Total 

.0 

13.81 

72.86 

86.66 

.0 

Entire  after  period: 
Total 

10. 192 
1.019 

1.347 
.135 

7.272 

.727 

8.619 
.862 

1 

1.573 
.157 

.0 

13.  22 

7i..35        84.57 

.0 

FORMALDEHYDE. 
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[Averages  are  per  day.] 

:n"o.  7. 
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Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 

feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Grams. 

a  5. 804 

1.161 

5.935 
1.187 

Grams. 

0.892 

.178 

.892 
.178 

Grams. 

«4.608 

.922 

4.608 
.922 

Grams. 
5.500 
1.100 

5.500 
1.100 

Per  ct. 

Per  ct. 

Per  ct. 

Grams. 

0.304 

.061 

.435 

.087 

Grams. 
0.0 

Average                  .  .   .  . 

15.37 

79.39 

94.76 

.0 

Second  subperiod: 
Total 

.0 

Average 

15.03 

77.64 

92.67 

.0 

Entire  fore  period: 
Total 

11.739 
1.174 

1.784 
.178 

9.216 
.922 

11.  000 
1.100 

.739 
.074 

.0 

Average 

16.  20 

78.51 

93.70 

.0 

Preservative  period. 

First  subperiod: 
Total 

6.362 
1.272 

5.721 
1.144 

6.609 
1.322 

.656 
.131 

.609 
.122 

.661 
.132 

4.621 
.924 

4.560 
.912 

4.374 

.875 

5.277 
1.055 

5.169 
1.034 

5.035 

1.007 

1.085 
.217 

.552 
.110 

1.574 
.315 

.50 

(          Average 

1   Second  subperiod: 
Total 

10.31 

72.63 

82.95 

.10 
1.00 

!          Average 

Third  subperiod: 

Total 

Average 

Entire  preservative  period: 
Total 

10.64 

79.71 

90.35 

.20 
1.00 

10.00 

66.18 

76.18 

.20 

18. 692 
1.246 

1.926 
.128 

13.  555 
.904 

15.  481 
1.032 

3.211 
.214 

2.50 

Average 

10.30 

72.52 

82.82 

.17 

After  period. 

First  subperiod: 

Total 

5.721 
1.144 

5.711 
1.142 

.242 
.048 

.862 
.172 

4.244 
.849 

4.599 
.920 

4.486 
.897 

5.461 
1.092 

1.235 
.247 

.250 
.050 

.0 

Average 

4.23 

74.18 

78.41 

.0 

Second  subperiod: 
Total. 

.0 

Average 

15.09 

80.53 

95.62 

.0 

Entire  after  period: 

Total 

11.432 
1.143 

1.104 
.110 

8.843 
.884 

9.947 
.995 

1.485 
.148 

.0 

9.66 

77.35 

87.01 

.0 

a  Average  added  to  complete  record. 
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Table  XII. — Sulphur  balances  for  Series  IX — Continued. 
[Averages  are  per  day.] 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 
and 
urine 

(2+3). 

5 

In 
feces 
(2^1). 

6 

In 
urine 
(3^1). 

7 

In  feces 

and 

urine 

(4-M). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Grams. 

7.  098 
1.420 

7. 184 
1.  4.37 

Grams. 

0.778 
.156 

.758 
.152 

Grams. 
5.  5{)0 
1.112 

5.526 
1.105 

Grams. 
6.338 
1.268 

6.284 
1.257 

Perct. 

Per  ct. 

Per  ct. 

Grams.    Grams. 
0.  7t)0          0  0 

10.96 

78.33 

89.29 

.152            .0 

Second  subperiod: 

Total 

.900            .0 

Average 

io.^.T 

76.92 

87.47 

.180  1          .0 

Entire  fore  period: 
■  Total 

14.282 
1.428 

1.536 
.154 

11.086 
1.109 

12.622 
1.262 

1.660  '          .0 

10.75 

77.62 

88.38 

.  166  1          . 0 

Preservative  period. 

First  subperiod: 

Total            

7.629 
1.526 

6.  916 
1.  .383 

.769 
.154 

.731 
.146 

5.481 
1.096 

5.641 
1.128 

6.250 
1.250 

6.372 
1.274 

1.379  '          .50 

10.08 

71.84 

81.  92 

.  276             .  10 

Second  subperiod: 
Total 

.541           1.00 

10.57 

81.56 

92.13 

.109             .  20 

First  and  second  subperi- 
ods: 
Total 

14.545 
1.455 

1.500 
.150 

11.122 
1.112 

12.  622 
1.262 

1.923           1.50 

Average       

10.31 

76.47 

86.78 

. 193  i          .  15 

1 

FORMALDEHYDE. 
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Table  XII. — Sulphur  balances  for  Series  IX — Continued. 
[Averages  are  per  day.] 

:n"o.  lo. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 
and 
urine 

(2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(^1). 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  sul)period: 
Total 

Grams. 
5.995 
1.199 

6.141 
1.228 

Grams. 

0.533 

.107 

.813 
.163 

Grams. 
5.668 
1.134 

5.507 
1.101 

Grams. 
6.201 
1.240 

6.320 
1.264 

Perct. 

Per  ct. 

Per  ct. 

Grams. 
-0. 206 

-  .041 

-  .179 

-  .036 

Grams. 
0.0 

8.89 

94.55 

103.  44 

.0 

Second  subperiod: 
Total 

.0 

13.24 

89.68 

102.  91 

.0 

Entire  fore  period: 

Total 

12. 136 
1.214 

1.346 
.135 

11. 175 
1.118 

12. 521 
1.252 

-  .385 

-  .038 

.0 

Average 

11.09 

92.08 

103. 17 

.0 

Preservative  period. 

First  subperiod: 
Total 

6.627 
1.325 

5.935 
1.187 

5.409 
1.082 

.812 
.162 

.536 
.107 

.524 
.105 

5.585 
1.117 

5.493 
1.099 

5.076 
1.015 

6.397 
1.279 

6.029 
1.206 

5.600 
1.120 

.230 
.046 

-  .094 

-  .019 

-  .191 

-  .038 

.50 

Average 

12.25 

84.28 

96.53 

.10 

Second  subperiod: 

Total 

1.00 

\verage 

9.03 

92.55 

101.  58 

.20 

Third  subperiod: 
Total .    - . 

.70 

Average 

9.69 

93.84 

103.  53 

.14 

Entire  preservative  period: 
Total 

17.  971 
1.198 

1.872 
.125 

16. 154 
1.077 

18.  026 
1.202 

-  .055 

-  .004 

2.20 

Average .     . .         .... 

10.42 

89.89 

100.31 

.15 

After  period. 

First  subperiod: 

Total 

6.036 
1.207 

6.023 
1.205 

.690 
.138 

.759 
.152 

5.496 
1.099 

5.397 
1.079 

6.186 
1.237 

6.156 
1.231 

-  .150 

-  .030 

-  .133 

-  .026 

.0 

\verage 

11.43 

91.05 

102.  49 

.0 

Second  subperiod: 
Total   .         ... 

.0 

Average 

12.60 

89.61 

102.21 

.0 

Entire  after  period: 

Total 

12.  059 
1.206 

1.449 
.145 

10. 893 
1.089 

12.342 
1.234 

-.283 
-  .028 

.0 

12.02 

90.33 

102. 35 

.0 
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Table  XII. — Sulphur  balances  for  Series  IX — Continued. 
[Averages  are  per  day.] 
N"o.  11. 


Period. 

1 

In 
food. 

In 
feces. 

3 

In 

urine. 

4 

In  feces 

and 

urine 

(2-^3). 

5 

In 

feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Grams. 
6.210 
1.242 

6.388 
1.278 

Grams. 

0.647 

.129 

.634 
.127 

Grams. 
4.328 
.866 

4.586 
.917 

Grams. 
4.975 
.995 

5.220 
1.044 

Perd. 

Per  ct. 

Per  ct. 

Grams. 

1.235 

.247 

1.168 
.234 

Grams. 
0.0 

10.42 

69.69 

80.11 

.0 

Second  subperiod: 

Total 

.0 

9.92 

71.79 

81.72 

.0 

Entire  fore  period: 
Total 

12. 598 
1.260 

1.281 
.128 

8.914 
.891 

10. 195 
1.020 

2.403 
.240 

.0 

10.17 

70.76 

80.93 

.0 

Preservative  period. 

First  subperiod: 

Total 

6.809 
1.362 

6.149 
1.230 

7.076 
1.415 

.533 
.107 

.494 
.99 

.636 
.127 

4.508 
.902 

4.834 
.967 

-,  4.598 
.920 

5.041 
1.008 

5.328 
1.066 

5.234 
1.047 

1.768 
.354 

.821 
.164 

1.842 
.368 

.50 

Average 

7.83 

66.21 

74.03 

.10 

Second  subperiod: 
Total         .... 

1.00 

8.03 

78.61 

86.65 

.20 

Third  subperiod: 

Total 

1.00 

Average 

8.99 

64.98 

73.97 

.20 

Entire  preservative  period : 
Total 

20.  034 
1.336 

1.663 
.111 

13.  940 
.929 

15.603 
1.040 

4.431 
.296 

2.50 

8.30 

69. 58 

77.88 

.17 

After  period. 

First  subperiod: 

Total          

6.117 
1.223 

6.170 
1.234 

.645 
.129 

.677 
.135 

4.839 
.968 

4.657 
.931 

5.484 
1.097 

5.334 
1.067 

.633 
.126 

.836 
.167 

.0 

10.54 

79.11 

89.65 

.0 

Second  subperiod: 
Total 

.0 

10.97 

75.48 

86.45 

.0 

Entire  after  period: 
Total 

12.287 
1.229 

1.322 
.132 

9.496 
.950 

10.818 
1.082 

1.469 
.147 

.0 

10.76 

77.28 

88.04 

.0 
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Table  XII. — Sulphur  balances  for  Series  IX — Continued. 


[Averages  are  per  day.] 
N"o.  13. 


Period. 

1 

In 
food. 

2 

In 

feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-^1). 

6 

In 
urine 

(3-^1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Grams. 
6.243 
1.249 

6.224 
1.245 

Grams. 

0.893 

.179 

.835 
.167 

Grams. 
5.083 
1.017 

4.439 

.888 

Grams. 
5.976 
1.195 

5.274 
1.055 

Per  ct. 

Per  ct. 

Per  ct. 

Grams. 

0.267 

054 

.950 
.190 

Grams. 
0.0 

Average 

14.30 

81.42 

95.72 

.0 

Second  subperiod: 
Total 

.0 

Average 

13.42 

71.32 

84.74 

.0 

Entire  fore  period: 
Total 

12.  467 
1.247 

1.728 
.173 

9.522 
.952 

11.  250 
1.125 

1,217 
.122 

.0 

Average 

13.86 

76.38 

90.24 

.0 

Preservative  period. 

First  subperiod: 
Total 

6.560 
1.312 

5.937 
1.187 

6.791 
1.358 

1.254 
.251 

.837 
.167 

.779 
.156 

4.881 
.976 

4.606 
.921 

5.077 
1.015 

6. 135 
1.227 

5.443' 
1.089 

.5.  856 
1.171 

.425 
.085 

.494 
.098 

.935 
.187 

.50 

Average 

19.12 

u.a 

93.52 

.10 

Second  subperiod: 

Total 

1.00 

Average 

14.10 

77.58 

91.68 

.20 

Third  subperiod: 

Total 

1.00 

Average 

11.47 

74.76 

86.23 

.20 

Entire  preservative  period: 
Total 

19.  288 
1.286 

2.870 
.191 

14.  564 
.971 

17.  434 
1.162 

1.854 
.124 

2.50 

Average 

14.88 

75.51 

90.39 

.17 

After  period. 

First  subperiod: 
Total 

5.999 
1.200 

6.032 
1.296 

.724 
.145 

.652 
.130 

4.995 
.999 

4.956 
.991 

5.719 
1.144 

5.008 
1.122 

.280 
.056 

.424 
.084 

.0 

Average 

12.07 

83.26 

95.33 

.0 

Second  subperiod: 
Total 

.0 

Average 

10.81 

82.16 

92.97 

.0 

Entire  after  period: 
Total 

12.  031 
1.203 

1.376 
.138 

9.951 
.995 

11.  327 
1.133 

,704 
.070 

.0 

Average 

11.44 

82.71 

94.15 

.0 
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Table  XII. — Sulphur  balances  for  Series  IX — Continued. 

SUMMARIES. 

[Averages  are  per  man  per  day.] 

:^^os.  1  to  6. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2-h3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  -period. 

First  subperiod: 

Total 

Grams. 

34. 036 

1.135 

34.  426 
1.148 

Grams. 

4.113 

.137 

4.280 
.143 

Grams. 

26. 0.56 

.869 

27.  584 
.919 

Grams. 

30. 169 

1.006 

31. 864 
1.062 

Perct. 
12.08 

Per  ct. 
76.55 

Per  ct. 
88.64 

Grams. 

3.867 

.129 

2.562 
.086 

Grams. 
0.0 

.0 

Second  subperiod: 
Total 

12.43 

80.13 

92.56 

.0 

.0 

Entire  fore  period: 
Total 

68.462 
1.141 

8.393 
.140 

53.  640 

.894 

62.  033 
1.034 

12.26 

78.35 

90.61 

6.429 
.107 

.0 

.0 

Preservative  period. 

First  subperiod: 
Total  . 

36.  714 
1.  224 

33. 108 
1.104 

38.  368 
1.279 

4.010 
.134 

3. 531 
.118 

4.423 
.147 

26.  553 

.885 

26.904 
.897 

26. 364 
.879 

30.  563 
1.019 

30.435 
1.014 

30.  787 
1.  026 

10.92 

72. 32 

83.25 

6. 151 
.205 

2.673 
.090 

7.581 
.253 

3.00 

.  10 

Second  subperiod: 

Total 

10.67 

81.26 

91.93 

6.00 

.20 

Third  subperiod: 
Total     

11.53 

68.71 

80.24 

5.70 

Average 

.19 

Entire  preservative  period: 
Total 

108. 190 
1.202 

11.  964 
^  .133 

79. 821 

.887 

91.  785 
1.020 

11.06 

73.78 

84.84 

16.405 
.182 

14.70 

Average 

.16 

fter  period. 

First  subperiod: 
Total 

33.  045 
1.102 

33. 179 
1.106 

3.963 
.132 

4.445 
.148 

25.  817 

.861 

26.  Ill 
.870 

29.  780 
.993 

30.556 
1.019 

11.99 

78.13 

90.12 

3.265 
.109 

2.623 
.087 

.0 

Average 

.0 

Second  subperiod: 

Total 

13.40 

78.70 

92.09 

.0 

A\'erage 

.0 

Entire  after  period: 

Tota  1 

66.  224 
1.104 

8.408 
.140 

1.928 
.865 

60.336 
1.006 

12.70 

78.41 

91.11 

5.888 
.098 

.0 

.0 
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Table  'XII.— Sul2)hiir  balances fo)-  Series  IX — Continued. 

SUMMARIES— Continued. 

[Averages  are  per  man  per  day.] 

IS-os.  T,  lO,  11,  and.  13. 


Period. 

1 

In 
food. 

2 

In 
feces. 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2^1). 

6 

In 
urine 
(3-^1). 

7 

In  feces 

and 

urine 

(4^1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admm- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Grams. 

24. 252 

1.213 

24.  688 
1.234 

Grams. 

2.  965 

.148 

3.174 
.159 

Grams. 

19. 687 

.984 

19. 140 
.957 

Gravis. 

22. 652 

1.132 

22.  314 

1.116 

Perct. 
12.23 

Per  ct. 
81.18 

Per  ct. 
93.40 

Grams. 
1.600 
.081 

2.374 
.118 

Grams. 
0.0 

Average 

0 

Second  subperiod: 
Total 

12.86 

77.53 

90.38 

.0 

Average 

0 

Entire  fore  period: 

Total .   . 

AS.  940 
1.224 

6.139 
.153 

38.  827 
.971 

44.  966 
1. 124 

12.54 

79.34 

91.88 

3.974 
.100 

.0 

Average 

.0 

Preservative  period. 

First  subperiod: 

Total 

26.358 
1.318 

23.742 
1. 187 

25.  885 
1.294 

3.255 
.163 

2.476 
.124 

2.  600 
.130 

19.  595 
.980 

19.  493 
.975 

19. 125 
.956 

22.  850 
1.143 

21.  969 
1.099 

21.  725 
1.0S6 

12.35 

74.34 

86.69 

3.508 
.175 

1.773 
.088 

4.160 
.208 

2.00 

.10 

Second  subperiod: 

Total 

10.43 

82.10 

92.53 

4.00 

.V^erage 

.20 

Third  sul)period: 
Total 

10.04 

73.  88 

83.93 


3.70 

Average 

.19 

Entire  preservative  period: 
Total 

75.  985 
1.266 

8.331 
.139 

58. 213 
.970 

66.  544 
1.109 

10.  96 

76.  61 

87.58 

9.441 
.157 

9.70 

.16 

After  period. 

First  subperiod: 
Total.   .. 

23.  873 
1.194 

23.  936 
1.197 

2.301 
.115 

2.950 

.148 

19.  574 
.979 

19.  609 
.980 

21.  875 
1.094 

22.  559 
1.128 

9.64 

81.99 

91.  63 

1.998 
.100 

1.377 
.069 

.0 

Average 

0 

Second  subperiod: 

Total 

12.32 

81.92 

94.25 

.0 

A-Verage 

0 

Entire  after  period: 

Total .   .   .. 

47.  809 
1.195 

5.251 
.131 

39. 183 
.980 

44.  434 
1.111 

10.98 

81.96 

92.94 

3.375 
.084 

.0 

.0 
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Table  XII. — Sulphur  balances  for  Series  IX — Continued. 

SUMMARIES— Continued. 

[Averages  are  per  man  per  day.] 

JJ^os.  1  to  12  (excli-xainir  :N"oh,  8  and.  9). 


Period. 

1 

In 
food. 

2 

In 
feces 

3 

unne. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  'period. 

First  subperiod: 

Total 

Grams. 

58.288 
1. 166 

59. 114 
1.1S2 

Crtams. 

7.078 

.142 

7.454 
.149 

Grams. 

45.  743 
.915 

46.  724 
.934 

Crrams. 

52.821 

1.056 

54.178 
1.084 

Per  ct. 
12.14 

Per  ct. 

78.48 

Per  ct. 
90.62 

Grams. 
5.467 
.110 

4.936 
.098 

Gramf:. 
0.(1 

.u 

Second  subperiod: 
Total 

12.61 

79.04 

91.65 

0 

Average 

0 

Entire  fore  period: 
Total 

117.  402 
1.174 

14.532     92.467   106.999 
.145         .925  I     1.070 

...-i 

12.38 

78.76 

91.14 

10.403 
.104 

0 

Average 

.0 

' 

Preservative  period. 

First  subperiod: 
Total 

63.072 
1.261 

56.850 
1.137 

64.  253 
1.285 

7.265 
.145 

6.007 
.120 

46.148 
.923 

46. 397 
.998 

53.413 
1.068 

52.404 
1.048 

52.  512 
1.050 

11.52 

73.17 

84.69 

9.659  1        5  II 

.193 

4.446 
.089 

11.  741 
.235 

.  1'' 

Second  subperiod: 

Total 

10.57 

81.61 

92.18 

10.  (K) 

Third  subperiod  • 
Total 

7.023     45.489 
.  140         .  910 

10.93 

70.80 

81.73 

9  4(1 

.  li) 

i 

Entire  preservative  period: 
Total-.  -   . 

184.175 
1.228 

20. 295 
.135 

138. 034 
.920 

158.329 
1.056 

11.02 

74.95 

85.97 

25. 846 
.172 

^^4  40 

.10 

After  period. 

First  subperiod: 

Total 

56.918 
1.138 

57. 115 
1.142 

6.264 
.125 

7.395 
.148 

45. 391 
.908 

45.  720 
.914 

51.  655 
1.033 

53.115 
1.062 

11.01 

79.75 

90.75 

5.263 
.105 

4.000 
.080 

.G 

Average 

.0 

Second  subperiod: 
Total 

12.95 

80.05 

93.00 

.0 

Average 

0 

Entire  after  period: 
Total 

114.033 
1.140 

13.  659 
.137 

91.111 
.911 

104.  770 
1.048 

11.98 

79.90 

91.88 

9.263 
.092 

.(1 

Average 

.0 

1 

FAT  BALANCE. 


INDIVIDl'AL    DATA. 

The  quantity  of  fat  administered  in  the  food  in  the  case  of  No.  1  is 
quite  constant,  increasing  only  0.38  gram  (hiily  in  the  preservative* 
period,  and  heing  practically  identical  in  the  fore  anel  after  periods. 
The  quantity  of  fat  eliminated  in  the  feces  is  very  slightly  decreased 
in  the  preservative  period  and  is  increased  in  the  after  period  hy  0.62 
gram  over  the  fore  period.  The  entire  variation,  however,  is  within 
1  per  cent.  In  this  case,  the  administration  of  the  formaldehyde 
appears  to  favor,  to  a  very  slight  extent,  the  absorption  of  fats  in 
the  digestive  canal. 

The  fats  ingested  in  the  case  of  No.  2  are  considerably  greater  in 
the  preservative  period  than  in  the  fore  period,  increasing  2.20  grams 
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per  day  and  decreasing  slightly  in  the  after  period.  Notwithstand- 
ing this  increase,  the  excretion  of  fat  in  the  feces  is  markedly  less  in 
the  preservative  period  (1.06  grams  daily),  and  is  again  decreased 
slightly  in  the  after  period.  The  percentage  decrease  amounts  to 
almost  3  per  cent,  comparing  the  fore  and  after  periods.  The  bal- 
ance is  consequently  larger  in  the  preservative  and  after  periods  than 
in  the  fore  period.  In  this  case  also  the  administration  of  the  for- 
maldehyde appears  to  increase  the  absorption  of  the  fat  from  the 
alimentary  canal. 

The  fat  in  the  food  of  Xo.  3  is  also  notably  greater  in  the  preserva- 
tive period,  the  increase  amounting  to  2.36  grams  daily,  and  in  the 
after  period  the  conditions  of  the  fore  period  are  practically  reestab- 
lished. The  quantity  of  fat  excreted  in  the  feces  is  again  slightly 
less  in  the  preservative  period,  although  the  mgestion  is  increased, 
but  is  greater  in  the  after  period  than  in  the  fore  period.  The  bal- 
ance is  consequently  larger  in  the  preservative  period  than  in  either 
of  the  others,  exceeding  that  of  the  fore  period  by  2.72  grams  daily, 
although  the  percentage  decrease  in  excretion  is  very  small,  less  than 
half  of  1  per  cent.  In  this  case  also  the  administration  of  the  pre- 
servative appears  to  increase  the  absorption  of  the  fat  from  the  ali- 
mentary canal. 

The  quantity  of  fat  in  the  food  in  the  case  of  No.  4  is  also  greater 
in  the  preservative  period,  the  increase  amounting  to  2.79  grams 
daily,  and  decreases  only  slightly  in  the  after  period,  not  regaining 
the  figure  of  the  fore  period.  The  quantity  of  fat  excreted  in  the 
feces  is  very  slightly  increased  in  the  preservative  period  (0.27  gram), 
and  though  this  increase  does  not  equal  that  in  the  quantity  of  fat 
ingested,  there  is  a  further  increase  in  the  fat  of  the  feces  in  the  after 
period.  The  balance  is  again  largest  in  the  preservative  period, 
exceeding  that  of  the  fore  period  by  2.52  grams  daily,  due  in  this  case 
to  an  increase  in  ingestion,  since  there  is  a  slight  tendency  to  decrease 
the  absorption  of  the  fat  in  the  intestinal  canal,  as  shown  by  the 
excretion  data. 

In  the  case  of  No.  5  there  is  little  difference  in  the  quantity  of  fat  in 
the  food  in  the  three  periods,  the  increase  in  the  preservative  period 
amounting  to  only  0.42  gram  daily,  and  the  decrease  in  the  after  period 
to  0.83  gram,  as  compared  with  the  fore  period.  There  is  a  diminution 
in  the  quantity  of  fat  excreted  in  the  feces  in  the  preservative  period 
amounting  to  0.18  gram,  and  an  increase  in  the  after  period  over  the 
fore  period  of  0.11  gram  daily.  The  percentage  decrease  in  the  pre- 
servative period  is  very  small,  as  is  also  the  increase  in  the  balance  in 
the  preservative  period.  These  data  also  show  a  very  slight  tendency 
on  the  part  of  the  preservative  to  decrease  the  excretion  of  the  fat 
in  the  preservative  period,  although  the  amount  ingested  is  increased. 
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In  the  case  of  No.  6  there  is  very  Httle  difference  in  the  quantity 
of  fat  ingested  in  the  three  periods,  the  increase  in  the  preservative 
period  amounting  to  0.70  gram,  and  the  decrease  in  the  after  period 
to  1.18  grams.  There  is  an  enormous  decrease  in  the  quantity 
excreted  m  the  feces  during  the  preservative  period  amounting  to 
2.14  grams  daih',  or  2.35  per  cent,  and  this  is  only  partially  restored 
in  the  after  period,  when  a  gain  of  0.91  gram  is  shown.  The  balance 
is  decidedly  larger  in  the  preservative  period  than  in  either  of  the 
other  periods.  These  data  agree  with  the  preceding  cases,  excepting 
No.  4,  in  showing  a  tendency  on  the  part  of  the  preservative  to 
increase  the  absorption  of  fat  in  the  intestinal  canal. 

In  the  case  of  No.  7  the  quantity  of  fat  ingested  in  the  food  is 
slightly  greater  in  the  preservative  period  (an  increase  of  1.12  grams) 
and  decreases  again  0.54  gram  in  the  after  period.  There  is  a  diminu- 
tion in  the  amount  of  fat  in  the  feces  in  the  preservative  period  of  0.33 
gram  daily,  and  a  still  further  decrease  in  the  after  period  of  0.32 
gram.  The  percentage  decrease  is  slight,  less  than  1  per  cent,  but  is 
continued  in  the  after  period.  The  balance  is  again  increased  in  the 
preservative  period,  showing  the  same  tendency  as  the  preceding 
cases  to  increase  slightly  the  absorption  of  fat  from  the  intestinal 
canal. 

In  the  case  of  Nos.  8  and  9  the  data  are  too  fragmentary  to  be  of 
any  value  for  comparison. 

In  the  case  of  No.  10  the  quantity  of  fat  ingested  is  decreased  4.46 
grams  daily  in  the  preservative  period  and  is  increased  2.58  grams 
in  the  after  period,  as  compared  with  the  fore  period.  The  quantity 
of  fat  excreted  in  the  feces  is  slightly  decreased  in  the  preservative 
period,  the  percentage  decrease  amounting  to  only  0.21  per  cent, 
while  the  increase  in  the  after  period  is  only  0.35  per  cent.  These 
variations  are  negligible,  the  decrease  in  the  balance  in  the  preserva- 
tive period  of  4  grams  being  largely  due  to  decreased  ingestion. 
These  data  are,  however,  contrary  in  their  tendency  to  those  of  the 
preceding  cases  and  indicate  that  in  this  case  the  preservative  slightly 
diminished  the  absorption  of  the  fat. 

In  the  case  of  No.  11  there  is  an  increase  in  the  c[uantity  of  fat  in 
the  food  during  the  preservative  period,  amounting  to  4.59  grams 
daily,  and  2.45  grams  in  the  after  period,  as  compared  with  the  fore 
period.  The  (quantity  of  fat  excreted  in  the  feces  is  very  slightly 
increased  in  the  preservative  period,  but  not  to  the  extent  of  tlie 
increase  of  fat  in  the  ration,  with  the  result  that  tlie  percentage 
figure  is  decreased.  There  is  a  still  furtluM-  increase  in  the  excretion 
of  fat  in  the  after  period,  \vliil(>  the  amount  ingested  decreases.  The 
balance  in  the  ])reservative  j^eriod  is  larger  than  in  tlie  fore  or  after 
period,  but  the  large  increase  in  ingestion  and  slight  variations  in 
excretion  data  make  it  impracticable  to  draw  any  positive  conclusions 
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in  this  case,  though  the  tendency  to  increase  the  absorption  of  fat  in 
the  ahmentary  canal  in  the  preservative  period  is  indicated. 

There  is  a  larger  quantity  of  fat  in  the  food  of  No.  12  in  both  the 
preservative  and  after  periods  than  in  the  fore  period,  the  increase 
being  slightly  more  than  2  grams  daily.  There  is  a  slightly  increased 
excretion  in  the  preservative  period  (0.51  gram  daily)  and  also  in  the 
after  period  (0.22  gram)  over  the  fore  period,  but  considering  the 
increased  amount  of  fat  in  the  ration  the  percentage  increase  is  only 
0.38.  The  balance  in  this  case  is  largest  in  the  after  period,  but  is 
larger  in  the  preservative  period  than  in  the  fore  period.  This, 
however,  is  due  to  the  increase  in  ingestion,  since  there  is  a  shghtly 
increased  excretion  both  in  percentage  and  quantity  and  no  tendency 
of  the  preservative  to  increase  the  absorption  of  fat  can  be  estabhshed. 

SUMMARIES. 

The  summary  for  Nos.  1  to  6,  inclusive,  who  received  formaldehyde 
recently  mixed  with  milk,  shows  an  increase  in  the  quantity  of  fat  in 
the  food  during  the  preservative  period  amounting  to  1.47  grams 
daily  and  of  0.30  gram  in  the  after  period,  as  compared  with  the  fore 
period.  There  is  a  marked  decrease  in  the  amount  of  fat  excreted 
in  the  feces  in  the  preservative  period  of  0.6  gram  daily,  although 
the  amount  ingested  is  larger,  giving  a  percentage  decrease  of  0.7  per 
cent.  This  decrease  is  almost  restored  in  the  after  period,  when  the 
excretion  is  practically  the  same  as  in  the  fore  period.  The  balance  in 
the  preservative  period  is  2.07  grams  greater  than  in  the  fore  period. 
These  data  indicate  a  distinct  effect  on  the  part  of  the  formaldehyde 
to  increase  the  absorption  of  the  fat  from  the  food  during  its  passage 
tlirough  the  ahmentary  canal. 

The  summary  for  Nos.  7,  10,  11,  and  12  represents  the  effect  in  the 
case  of  those  who  received  the  formaldehyde  after  it  had  been  mixed 
with  the  milk  for  forty-eight  hours.  In  this  summary  it  is  seen  that 
the  quantity  of  fat  ingested  is  increased  only  0.87  gram  daily  m  the 
preservative  period  and  again  increased  2.02  grams  daily  in  the  after 
period  as  compared  with  the  fore  period.  The  quantity  of  fat 
excreted  is  very  shghtly  decreased  in  the  preservative  period  (0.05 
gram  daily)  and  is  somewhat  greater  in  the  after  period  than  in  the 
fore  period.  In  relation  to  the  fat  ingested  the  percentage  excreted  in 
the  feces  is  only  0.08  per  cent  less  in  the  preservative  period.  The 
balance  is  largest  in  the  after  period,  but  is  slightly  greater  in  the 
preservative  period  than  in  the  fore  period.  These  data  also  indi- 
cate a  tendency  on  the  part  of  the  formaldehyde  to  promote  the 
absorption  of  the  fat  during  its  passage  through  the  ahmentary 
canal,  but  this  tendency  is  not  nearly  so  marked  as  in  the  summary 
for  Nos.  1  to  6,  inclusive. 
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The  general  summary  shows  the  total  effect  produced  upon  the 
ten  men,  exclucUng  Nos.  8  and  9,  in  regard  to  the  metabolism  of  fat. 
This  summary  shows  an  increase  in  the  quantity  of  fat  in  the 
ration  during  the  preservative  period  of  1.23  grams  daily,  and  this 
increase  is  practically  maintained  in  the  after  period.  There  is  a 
decrease  in  the  amount  of  fat  excreted  in  the  feces  during  the  pre- 
servative period  of  0.39  gram  daih',  wliile  the  amount  in  the  after 
period  is  almost  exactl}"  that  of  the  fore  period.  Considering  the 
amount  of  fat  in  the  food  the  smallest  percentage  is  excreted  in  the 
feces  during  the  preservative  period  (a  decrease  of  0.43  per  cent),  the 
percentage  excreted  during  the  fore  and  after  periods  being  almost 
identical.  The  balance  is  consequently  largest  in  the  preservative 
period.  The  summarized  data,  therefore,  indicate  that  the  formal- 
dehyde increased  slightly  the  absorption  of  fat  from  the  alimentary 
canal,  and  the  result  was  more  marked  in  the  case  of  those  who 
received  the  formaldehyde  freshly  added  to  the  milk. 

Table  XIII. — Fat  balances  for  Series  IX. 
[Averages  are  per  day.] 
N"o.    1. 


Period. 

1 
In  food. 

2 
In  feces. 

3 

In  feces 
(2-^1). 

4 

Balance 

(1-2). 

5 

Fonual- 
dehyde 
adminis- 
tered. 

Fore  period. 

First  subperiod: 
Total 

Grams. 
427.50 
85.50 

463.27 
92.65 

Grams. 
10.95 
2.19 

11.17 
2.23 

Per  cent. 

Grams. 
416. 55 
83.31 

452. 10 
f)0.  42 

Grams 
0.0 

Average 

Second  subperiod: 

Total 

2.56 

.0 
.0 

Average 

2.41 

.0 

Entire  fore  period: 
Total 

890.77 
89.08 

22.12 
2.21 

868.65 
86.87 

.0 

iVverage 

2.48 

.0 

Preservative  period. 

First  subperiod: 

Total                 

450.40 
90.08 

447.  52 
89.50 

444. 04 
88.81 

11.37 
2.27 

10.35 
2.07 

8.88 
1.78 

439.03 

87.81 

437.17 
87.  43 

435. 16 
87.03 

.50 

Average 

Second  subperiod: 
Total 

2.52 

.10 
1.00 

Average 

Third  subperiod: 

Total 

2.31 

.20 
1.00 

Average                                  .          .   .          .      .   . 

2.00 

.20 

First,  second,  and  third  subperiods: 
Total 

1,341.96 
89.46 

30.60 
2.04 

1,311.36 
87.42 

2.50 

Average 

2.28 

.17 

After  period. 

First  sul)i)eri()(l: 
Total 

457. 19 
91.44 

433.51 
86.70 

14.70 
2.94 

13.58 
2.72 

442.49 
88.50 

419.93 
83.98 

.0 

Av('rag(^            

3.22 

.0 

Second  subperiod: 

Total 

.0 

Average 

3.13 

.0 

Kntire  after  period: 
Total 

890.70 
89.07 

28.28 
2.83 

862.42 
86.24 

.0 

Average 

3.18 

.0 
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Table  XIII. — Fat  balances  for  Series  IX — Continued. 
[Averages  are  per  day.] 


Period. 

1 
In  food. 

2 

In  feces. 

3 

In  feces 
(2-1). 

4 

Balance 
(1-2). 

5 

Formal- 
dehyde 
adminis- 
tered. 

Fore  period. 

First  subperiod: 

Total 

Grams. 

450. 10 

90.02 

493. 52 

Grams. 

38.08 

7.62 

28.92 
5.78 

Per  cent. 

Grams. 
412.  02 
82.40 

464.  60 
92.92 

Grams. 
0.0 

Average 

8.46 

.0 

Second  subperiod: 

Total 

.0 

Average 

5.86 

.0 

Entire  fore  period: 
Total 

943.  62 
94.36 

67.00 
6.70 

876. 62 
87.66 

.0 

Average 

7.10 

.0 

Preservative  period. 

First  subperiod: 
Total 

482.42 
96.48 

474.  56 
94.91 

491.  40 
98.28 

28.95 
5.79 

24.02 
4.80 

31.58 
6.32 

453.  47 
90.69 

450.  54 
90.11 

459. 82 
91.96 

.50 

6.00 

.10 

Second  subperiod: 
Total 

1.00 

Average 

Third  subperiod: 
Total 

5.06 

.20 
1.00 

6.43 

.20 

First,  second,  and  third  subi;eriods: 

Total 

1,448.38 
96.56 

84.55 
5.64 

1,363.83 
90.92 

2.50 

Average 

5.84 

.  17 

After  period. 

First  subperiod: 
Total 

489.40 
97.88 

462.  46 
92.49 

29.26 
5.85 

21.26 
4.25 

460. 14 
92.03 

441.  20 

88.24 

.0 

Average 

Second  subperiod :    - 

Total 

5.98 

.0 
.0 

4.60 

.0 

Entire  after  period: 

Total 

951. 86 
95.19 

50.52 
5.05 

901.  34 
90.14 

.0 

Average 

5.31 

.0 

45429— Bull  84,  pt  v— OS- 
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Table  XIII. — Fat  balances  for  Series  IX — Continued. 
[Averages  are  per  day.] 

:s^o.  3. 


Period. 

1 
In  food. 

2 

In  feces. 

3 

In  feces 
(2-1). 

4 

Balance 
(1-2). 

5 

Formal- 
dehyde 
adminis- 
tered. 

Fore  period. 

First  subperiod : 
Total 

Grams. 
50(5.95 
101. 39 

553. 14 
110. 63 

Grams. 
16.08 
3.22 

10.79 
2.16 

Per  cent. 

Grams. 
490.87 
98.17 

542.35 
108.  47 

Grams. 
0  0 

3.17 

.0 

Second  subperiod: 

Total 

.0 

Average 

1.95 

.0 

Entire  fore  period : 

Total 

1,060.09 
106.01 

26.87 
2.69 

1,033.22 
103.  32 

.0 

2.53 

.0 

Preservative  period. 

First  subperiod: 
Total     

542.47 
108.  49 

532.  70 
106.54 

550.  41 
110. 08 

11.37 
2.27 

9.44 
1.89 

14.19 
2.84 

531.10 
106.22 

523.26 
104.65 

536.22 
107.24 

.5(1 

Average 

Second  subpei'iod: 
Total 

2.10 

.10 
1.00 

1.77 

.20 

Third  subperiod: 

Total 

l.CX) 

Average 

2.58 

..,, 

First,  second,  and  third  subperiods: 

Total 

1,625.58 
108. 37 

35.00 
2.33 

1,590.58 
106.04 

2.  50 

Average 

2.15 

.17 

After  period. 

First  subperiod: 

Total                                                 

544  54 
108.91 

522.  71 
104.  54 

13:15 
2.63 

25.68 
5.14 

531.  39 
106.28 

497.03 
99.40 

.0 

Average 

2.41 

.0 

Second  subperiod: 
Total 

.0 

4.91 

.0 

Entire  after  period : 

Total 

Average 

1,067.25 
106.  73 

38.83 
3.88 

3.64' 

1,028.42 
102.85 

.0 
.0 
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Table  XIII. — Fat  balances  for  Series  IX — Continued. 
[Averages  are  per  da3\] 


Period. 

1 
In  food. 

2 
In  feces. 

3 

In  feces 
(2-1). 

4 

Balance 
(1-2). 

5 

Fonnal- 
deliyde 
adminis- 
tered. 

Fore  period. 

First  sul)period : 
Total 

Grams. 
440. 08 
88.02 

493.  83 
98.77 

- 
Grams. 
19.60 
3.92 

22.58 
4.52 

Per  cent. 

Grams. 
420. -48 
84.10 

471. 25 
94.25 

Grams. 
0.0 

Vverage              

4.45 

.0 

Second  subperiod: 
Total 

.0 

Average 

4.57 

.0 

Entire  i'ore  period: 

Total                                          ? 

933. 91 
93.39 

42.18 
4.22 

891.  73 
89.17 

.0 

4.52 

.0 

Preservative  period. 

First  subperiod: 

Total                                                                       .   . 

480. 19 
96.04 

472.  80 
94.56 

489.  78 
97.96 

18.23 
3.65 

21.76 
.     4.35 

27.38 
5.48 

461.96 
92.39 

451. 04 
90.21 

462.40 
92.48 

.50 

3.80 

.10 

Second  sul)period: 
Total 

1.00 

4.60 

.20 

Tliird  suliperiod: 
Total 

1.00 

Average           

5.59 

.20 

First,  second,  and  third  subperiods: 

Total                                        

1,442.77 
96.18 

67.37 
4.49 

1,375.40 
91.69 

2.50 

4.67 

.17 

After  period. 

First  subperiod: 

Total 

488. 13 
97.63 

461.67 
92.33 

25.82 
5.16 

21.61 
4.32 

462.31 
92.47 

440. 06 
88.01 

.0 

5.29 

.0 

Second  sul^period: 
Total 

.0 

4.68 

.0 

Entire  after  period : 

Total  

949. 80 
94.98 

47.43 

4.74 

902. 37 
CO.  24 

.0 

Average 

4.99 

.0 
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Table  XIII. — Fat  balances  for  Series  IX — Continued. 
[Averages  are  per  day.] 


Period. 

1 

In  food. 

2 

In  feces. 

3 

In  feces 
(2-1). 

4 

Balance 

(1-2). 

5 

Fonnn:- 

dehy.l. 

adniiiii  - 

tered. 

Fore  period. 

First  subperiod: 
Total 

Grams. 

393.64 

78.73 

433. 81 
86.76 

Grams. 
14.33 
2.87 

11. 69 
2.34 

Per  cent. 

Grams. 

379.31 

75.86 

422.12 
84  42 

Grams. 

3.64 

Second  subperiod: 

Total 

\vei'age         

2.69 

II 

Entire  fore  period: 

Total 

.827.  4^ 
82.75 

26.02 
2.60 

801.43 
80.15 

Average .           

3.14 

i, 

Preservative  period. 

First  subperiod: 
Total 

409.40 

81.88 

412.  64 
82.53 

425.52 
85.10 

12.26 
2.45 

11.35 
2.27 

12.70 
2.54 

397. 14 
79.43 

401.29 
80.26 

412.82 
82.56 

.50 

2.99 

.10 

Second  subperiod: 

Total 

l.(K) 

Average       

2.75 

.L'O 

Third  subperiod: 

Total         ...           .... 

1. 

Average 

2.98 

First,  second,  and  third  subperiods: 

Total     

1,247.56 
83.17 

36.31 
2.42 

1,211.25 
80.75 

Average 

2.91 

After  period. 

First  subperiod: 

Total                                                       

416.  77 
83.35 

402.42 
80.48 

14  29 
2.86 

12.77 
2.55 

402.48 
80.49 

389.65 
77.93 

Average 

3.43 

(1 

Second  subperiod: 
Total 

Average '. 

3.17 

.1) 

Entire  after  period: 

Total 

Average 


819. 19 
81.92 


27.06 
2.71 


!      792.13 

3.30  I        79.21 
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Table  XIII. — Fat  halances  for  Series  IX — Continued. 
[Averages  are  per  day.] 


Period. 

1 
In  food. 

2 

In  feces. 

3 

In  feces 
(2-^1). 

4 

Balance 

(1-2). 

Formal- 
dehj'de 
adminis- 
tered. 

Fore  period. 

First  subperiod: 
Total 

Grams. 
441. 65 
88.33 

472.63 
94.53 

Grams. 

18.47 
3.69 

22.39 

4.48 

Per  cent. 

^ 

Grams. 
423.18 
84.64 

450. 24 
90.05 

Grams. 
0.0 

Average 

4.18 

.0 

Second  subperiod : 
Total 

.0 

Average 

4.74 

.0 

Entire  fore  period: 
Total 

914.28 
91.43 

457.  77 
91.55 

455.  49 
91.10 

468.75 
93.75 

40.86 
4.09 

8.58 
1.72 

10.40 
2.08 

10.31 
2.06 

873.42 
87.34 

0 

Average 

4.47 

.0 

Preservative  period. 

First  subperiod: 
Total     ...   . 

449. 19 
89.83 

445.  09 
89.02 

458.  44 
91.69 

.50 

Average 

1.87 

.10 

Second  subperiod : 
Total 

1  00 

2.28 

.20 

Third  sul)period: 
Total 

70 

2.20 

.14 

First,  second,  and  third  subperiods: 
Total.     ...                                 "... 

1,382.01 
92.13 

29.29 
1.95 

1,352.72 
90.18 

444.07 
88.81 

436.  85 
87.37 

2.20 

Average 

2.12 

.15 

After  period. 

First  subperiod: 

Total 

458.  35 
91.67 

451. 16 
90.23 

^      14. 28 
2.86 

14.31 
2.86 

.0 

iVverage 

3.12 

.0 

Second  subperiod: 

Total 

.0 

Average 

3.17 

.0 

Entire  after  period: 
Total 

909.  51 
90.  95 

28.59 
2.86 

880.92 
88.09 

.0 

3.14 

.0 
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Table  XIII. — Fat  balances  for  Series  IX — Continued. 
[Averages  are  per  day.] 


Period. 

1 
In  food. 

2 

In  feces. 

3 

In  feces 
(2-^1). 

4                5 

Formal- 
Balance     dehvde 
(1-2),     adininis- 
j    tered. 

Fore  period. 
First  subperiod: 
Total 

Grams. 
«  413. 21 

82. 64 

451.09 
90.22 

Grams. 
13.89 

2.78 

13.89 

2.78 

Per  cent. 

Grams. 

399.32 

79.86 

437.20 

Grams. 

0.1- 

Average 

3.36 

Second  suiiperiod: 
Total 

Average 

3.08 

87.44  , 

Entire  fore  period: 
Total 

864.30 
86.43 

27.78 
2.78 

836.52 
83.65 

Average 

3.21 

Preseriathe  period. 

First  subperiod: 

Total 

441.49 
88.30 

430.27 
86.05 

441.55 
88.31 

11.24 
2.25 

10.10 
2.02 

15.  4S 
3.10 

430.25 
86.  a5 

420.17 

.50 

Vverage 

2.55 

.10 

Second  subperiod : 
Total 

1  m 

2.35 

84. 03                .  -^ 

Third  subperiod: 

Total 

426.07 
85.21 

1 

Average          .... 

3.5i 

First,  second,  and  third  subperiods: 
Total 

1,313.31 
87.55 

36.82 
2.45 

1,276.49 
85.10 

Average 

2.80 

After  period. 
First  subperiod: 

Total 

447.96 
89. 59 

422.17 
84.43 

4.83 
.97 

•  16.43 
3.29 

443.13 

88.62 

405.74 
81.14 

\verage 

1.08 

Second  subperiod: 
Total 

Average 

3.89 

Entire  after  period: 

Total          .                                           

870. 13 
87.01 

21. 2t) 
2.13 

848.87 
84  gS 

Average 

2.44 

1 

(I  Average  for  one  day  added  to  complete  record. 
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Table  XIII. — Fat  balances  for  Series  IX — Continued. 
[Averages  are  per  day.] 


Period. 

1 
In  food. 

2 
In  feces. 

3 

In  feces 
(2-]). 

4 

Balance 

(1-2). 

5 

Formal- 
dehyde 
adminis- 
tered. 

Fore  period. 
First  subperiod: 
Total 

Grams. 
629. 23 
125.  85 

703.  58 
140.  72 

Grams. 

20.75 

4.15 

21.39 

4.28 

Per  cent. 

Grams. 
608.  48 
121.  70 

682. 19 
136.  44 

Grams. 
0  0 

Average 

3.30 

.0 

Second  subperiod : 
Total         .   . 

0 

Average 

3.04 

.0 

Entire  fore  period: 

Total 

1,332.81 
133. 28 

42.14 
4.21 

1,290.67 
129.07 

.0 

3.16 

0 

Preservative  period. 

First  subperiod: 
Total 

690. 22 
138.04 

676.  87 
115.  37 

17.56 
3.51 

17.49 
3.50 

672.  66 
134.  53 

659.  38 
131.  87 

50 

2.54 

10 

Second  subperiod: 
Total 

1  GO 

Average 

2.58 

.20 

First  and  second  subperiods: 

Total 

1,367.09 
136.  71 

35.05 
3.51 

1,332.04 
133. 20 

1.50 

Average 

2.56 

.  15 
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Table  XIII. — Fat  balances  for  Scries  IX — Continued, 


[Averages  are  per  day.] 
N"o.  lO. 


Period. 

• 

1 

In  food. 

2 

In  feces. 

3 

In  feces 
(2-1). 

4 

Balance 
(1-2). 

5 

Formal- 
dehyde 

adminis- 
tered. 

Fore  period. 
First  subperiod: 
Total 

Grams. 
553. 01 
110.60 

G15.  59 
123. 12 

Grams. 

25.21 

5.04 

31.99 
6.40 

Per  cent. 

Grams. 
527.80 
105.56 

583.60 
116.72 

Grams. 
0  0 

4.56 

.0 

Second  subperiod: 

Total  

.0 

Average            .                            

5.20 

.0 

Entire  fore  period: 
Total 

1.168.00 
116. 86 

57.20 
5.72 

1,111.40 
111.14 

0 

4.89 

.0 

Preservative  period. 

First  subperiod: 

Total                                                   .          

610. 60 
122. 12 

594.  30 
118.  86 

481. 05 
96.21 

27.24 
5.45 

26.  52 
5.30 

25.15 
5.03 

583.36 
116.67 

567.78 
113.56 

455.90 
91. 18 

..■)0 

4.46 

.10 

Second  suljperiod: 
Tot-il 

1  (X) 

4.46 

.20 

Third  subperiod: 

Total 

.70 

Average 

5.23 

14 

First,  second,  and  third  subperiods: 
Total 

1,685.95 
112.  40 

78.91 
5.26 

1  607  04  I            2  00 

4.68 

107. 14 

.15 

After  period. 
First  subperiod: 

Total           

607. 93 
121.  59 

586.48 
117.  30 

32.25 
6.45 

27.87 
5.57 

575. 68 
115. 14 

5.58. 61 
111.73 

.0 

Average 

5.30 

.0 

Second  subperiod: 
Total 

.0 

4.75 

.0 

Entire  after  period: 

Total                                  .                      ... 

1,194.41 
119.44 

60. 12 
6.01 

1,134.29 
113.43 

.0 

Average 

5.03 

.0 

FORMALDEHYDE. 
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Table  XIII. — Fat  balances  for  Series  IX — Continued. 

[Averages  are  per  day.] 

]S"o.  11. 


Period. 

1 
In  food. 

2 

In  feces. 

3 

In  feces 
(2^1). 

4 

Balance 
(1-2). 

5 

Formal- 
dehyde 
adminis- 
tered. 

Fore  period. 
First  subperiod: 

Total                               

Grams. 
625.  40 
125. 08 

696.  73 
139.  35 

Grams. 

26. 18 

5.24 

28.24 
5.65 

Per  cent. 
4  19' 

Grams. 
599. 22 
119. 84 

668.  49 
133.  70 

Grams. 
0.0 

■Vverage 

.0 

Second  subperiod: 

Total       .                            

.0 

Average 

4.05 

.0 

Entire  fore  period: 
Total 

1,322.13 
132.21 

54.42 
5.44 

1,267.71 
126. 77 

.0 

4.i2 

.0 

Preservative  'period. 

First  subperiod: 
Total 

685. 13 
137. 03 

672.  70 
134.  54 

694. 15 
138. 83 

23.  86 
4.77 

25.16 
5.03 

33.42 
6.68 

661.  27 
132. 26 

647.  54 
129.  51 

660.  73 
132. 15 

50 

3.48 

.10 

Second  subperiod: 

Total 

1.00 

Average 

Third  subperiod: 

Total 

3.74 

.20 
1.00 

Average 

4.81 

.20 

First,  second,  and  third  subperiods: 
Total 

2,051.98 
136.  80 

82.44 
5.50 

1,969.54 
131.  30 

2  50 

Average 

4.02 

.17 

After  period. 
First  sul:iperiod: 
Total 

682.92 
136.  58 

663.63 
132.  73 

33.67 
6.73 

27.34 
5.47 

649.25 
129.  85 

636.29 
127.26 

.0 

4.93 

.0 

Second  subperiod: 
Total 

.0 

4.12 

.0 

Entire  after  period: 

Total 

1,346.55 
134. 66 

61. 01 
6.10 

1,285.54 
128.56 

.0 

.Average 

4.53 

.0 

1458 


INFLUENCE   OF   FOOD   PEESEEVATIVES   ON    HEALTH. 


Taule  XIII. — Fat  balances  for  Series  IX — Continued. 


[Averages  are  per  day.] 
ISTo.  12. 


Period. 

1 
In  food. 

2 

In  feces. 

3 

In  feces 
(2h-1). 

4 

Balance 
(1-2). 

5 

Formal- 
dehy(l.> 
adminis- 
tered. 

Fore  period. 

First  subperiod: 

Total 

Grams. 
561.02 
112.20 

619.39 
123.88 

Grams. 
19.13 
3.83- 

13.14 
2.63 

Per  cent. 

Grams. 
541.89 
108.37 

606.25 
121.25 

Grams. 
0  0 

Average 

3.41 

0 

Second  subperiod : 
Total         .   . 

0 

Average 

2.12 

0 

Entire  fore  period: 

Total 

1,180.41 
118.04 

32.27 
3.23 

1,148.14 
114.81 

.0 

Average 

2.73 

.0 

Preservative  period. 

First  subperiod: 
Total 

607.  74 
121.55 

594.  54 
118.91 

602. 08 
120.42 

23.72 
4.74 

14.88 
2.98 

17.55 
3.51 

584.02 
116.81 

579.66 
115.93 

584.53 
116.91 

0  50 

3.90 

.10 

Second  subperiod: 
Total 

1  (X) 

2.50 

.20 

Third  sul)penod: 

Total 

1.00 

Average 

2.91 

.20 

First,  second,  and  third  subperiods: 
Total 

1,804.36 
120.29 

56.15 
3.74 

1,784.21 
116.55 

■'  50 

3.11 

.17 

After  period. 

First  subperiod: 

Total 

606.  51 
121.30 

598.  69 
119.74 

20.72 
4.14 

13.82 
2.76 

585.79 
117.16 

584.87 
116.98 

.0 

Average 

3.42 

.0 

Second  subperiod: 
Total 

.0 

A  verage 

2.31 

0 

Entire  after  period: 

Total 

1,205.20 
120.52 

34.54 
3.45 

1,170.66 
117.07 

.0 

Average .         .                            

2.87 

.0 
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Table  XIII. — Fat  balances  for  Series  IX — (  ontinued. 

SUMMARIES. 

[Averages  are  per  man  per  day.] 

OS'os.  1  to   6. 


Period. 

1 

In  food. 

2 

In  feces. 

3 

In  feces 
(2^1)- 

4 

Balance 
(1-2). 

5 

Formal- 
dehyde 
adminis- 
tered. 

Fore  period. 

First  subperiod: 

Total 

Grams. 

2,659.92 

88.66 

2,910.20 
97.01 

Grams. 

117. 51 

3.92 

107.  54 
3.58 

Per  cent. 
4.42 

Grams. 

2,542.41 

84.74 

2,802.66 
93.43 

Grams. 
0.0 

Average 

Second  subperiod: 

Total 

Average 

.0 

3.70 

.0 

.0 

Entire  fore  period: 
Total 

5,570.12 
92.84 

225. 05 
3.75 

4.04 

5,345.07 
89.09 

.0 

Average 

0 

Preservative  -period. 

First  subperiod: 

Total 

Average 

2,822.65 
94.09 

2, 795.  71 
93.19 

2,869.90 
95.66 

90.76 
3.03 

87.32 
2.91 

105.04 
3.50 

3.22 

2,731.89 
91.06 

2,708.39 
90.28 

2,764.86 
92.16 

3.00 
10 

Second  subperiod: 

Total 

Average 

3.12 

6.00 
.20 

Third  subperiod: 
Total 

3.66 

5  70 

Average 

.19 

First,  second,  and  third  subperiods: 

Total 

8,488.26 
94.31 

283. 12 
3.15 

3.34 

8,205.14 
91.16 

14.70 

'    Average 

.16 

After  period. 

First  subperiod; 
Total.. . 

2,854.38 
95.15 

2,733.93 
91.13 

111.50 
3.72 

109.21 
3.64 

3.91 

2, 742. 88 
91.43 

2,624.72 
87.49 

0 

Average 

.0 

Second  subperiod: 
Total 

3.99 

0 

Average 

.0 

Entire  after  period: 

Total 

5, 588. 31 
93.14 

220.71 
3.68 

3.95 

5,367.60 
89.46 

0 

Average 

0 
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Table  XIII. — Fat  balances  for  Series  IX — Continued. 

SUMMARIES— Continued. 

[Averages  are  per  man  per  day.] 

N"os.  T,   lO,   11,   and.  IS. 


Period. 

1 

In  food. 

2 

In  feces. 

3 

In  feces 
(2-1). 

4 

Balance 
Cl-2). 

5 

Formal- 
dehyd.' 
adminis- 
tered. 

Fore  period. 

First  subperiod: 

Total 

Grams. 

2,152.64 

107. 63 

2,382.80 
119.14 

Grams. 

84.41 

4.22 

87.26 
4.36 

Per  cent. 
3.92 

Grams. 

2,068.23 

103. 41 

2,295.54 
114.  78 

Gram.<i. 

Second  subperiod: 

Total 

3.66 

.0 

Average 

0 

Entire  fore  period: 

Total 

4, 535.  44 
11.3.39 

171.67 
4.29 

3.79 

4,363.77 
109.10 

.0 

Average 

0 

Preservative  period. 

First  subperiod: 
Total.      .. 

2,344.96 
117.25 

2,291.81 
114.  59 

2,218.83 
110.94 

86.06 
4.30 

76.66 
3.83 

91.60 
4.  .58 

3.67 

2,258.90 
112.95 

2,215.15 
110.  76 

2, 127. 23 
106.36 

•'  (H) 

Average 

10 

Second  subperiod: 

Total 

3.34 

4.00 

.  20 

Third  subperiod: 

Total 

4.13 

3.7' 

Average 

.  1'- 

First,  second,  and  third  subperiods: 

Total 

6,855.60 
114.26 

254.32 
4.24 

3.71 

6,601.28 
110.02 

0  7i 

.  Ill 



After  period. 

First  subperiod: 

Total 

2,345.32 
117.27 

2,270.97 
113.55 

91.47 
4.57 

85.46 
4.27 

3.90 

2,253.85 
112.70 

2,185.51 
109.28 

Average 

(1 

Second  subperiod: 
Total 

3.76 

0 

.0 

Entire  after  period: 

Total                              ...               

4,616.29 
115.41 

176.93 
4.42 

3.83 

4,439.36 
110.99 

.0 

Average 

0 
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Table  XIII. — Fat  balances  for  Series  IX — Continued. 

SUMMARIES— Continued. 

[Averages  are  per  man  per  day.] 

JS'o.s.  1  to  13    (oiXLittiixg  IN'os.  8  aiad.  9). 


Period. 

1 
In  food. 

2 

In  feces. 

3 

In  feces 

(2-5-1). 

4 

Balance 
(1-2). 

5 

Formal- 
dehyde 
adminis- 
tered. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total 

Average 

Fore  period. 

Grams. 

4.812.56 

96.25 

5,293.00 
105.86 

Grams. 

201.92 

4.04 

194.80 
3.90 

Per  cent. 
4.20 

Grams. 

4,610.64 

92.21 

5,098.20 
101.96 

Grams. 

0.0 

.0 

3.68 

.0 
.0 

Entire  fore  period: 

Total 

Average 

10, 105. 56 
101.06 

396.  72 
3.97 

3.93 

9. 708. 84 
97.09 

.0 
0 

Preservative  period. 

First  subperiod: 

Total 

5,167.61 
103.35 

5,087.52 
101. 75 

5,088.73 
101.  77 

176.82 
3.54 

163.98 
3.28 

196.64 
3.93 

- 
3.42 

4,990.79 
.99.82 

4,923.54 
98.47 

5.00 

Average 

10 

Second  subperiod: 

Total 

Average 

Third  subperiod: 

Total 

Average 

3.22 

10.00 
.20 

3.86 

4,892.09 
97.84 

9.40 
19 

First,  second,  and  third  subperiods: 

Total...: 

Average 

15.  .343. 86 
102. 29 

537.44 
3.58 

3.50 

14,806.42 
98.71 

24.40 
.16 

After  period. 

First  subperiod: 

Total 

5, 199.  70 
103.99 

5,004.90 
100.10 

202.97 
4.06 

194.67 
3.89 

3.90     4.996.73 

.0 

Vverage 

99.93 

4,810.23 
96.20 

.0 

Second  subperiod: 

Total 

3.89 

.0 

Average 

0 

Entire  after  period: 

Total 

Average 

10,204.60 
102.05 

397. 64 
3.98 

3.90 

9,806.96 
98.07 

.0 
.0 

CALORIES  BALANCE. 


I^^)IVIDUAL    DATA. 

As  it  has  been  shown  that  the  forma klehyde  tends  to  diminish  the 
amount  of  fat  excreted  in  the  feces,  it  is  evident  that,  in  so  far  as  the 
feces  are  concerned,  the  calories  would  probably  be  diminished  during 
the  preservative  period.  The  balances,  therefore,  should  as  a  rule  be 
slightly  increased,  provided  the  calories  exhibited  in  the  food  are 
reasonably  const  ant . 

In  the  case  of  Xo.  1  it  is  seen  that  the  balance  of  the  calories  in  the 
preservative  period  is  greater  than  in  either  of  the  other  periods,  but 
this  increase  is  less  than  the  increase  in  ingestion.  While  the  calories 
in  the  feces  are  decreased,  as  would  be  expected,  the  number  in  the 
urine  is  mcreased,  resultmg  in  a  very  slight  increase  in  total  excretion. 
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In  the  case  of  Xo.  2  the  bahmce  is  54  calories  larger  in  the  preserva- 
tive period  than  in  the  fore  period,  but  the  increase  in  ingestion 
amounts  to  44  calories  and  the  balance  is  further  increased  in  the 
after  period,  although  the  ingestion  is  very  slightly  decreased,  show- 
ing a  continued  effect  in  diminishing  the  calories  excreted  in  the  feces 
and  urine.  In  this  case  there  is  a  decreased  excretion  in  both  feces 
and  urine  amounting  to  10  calories. 

Xo.  3  also  shows  an  increase  of  33  calories  in  the  balance  of  the  pre- 
servative period,  the  increase  in  ingestion  being  only  24  calories. 
The  decreased  excretion  in  both  feces  and  urine  amounts  to  only  9 
calories. 

In  the  case  of  Xo.  4  the  balance  is  increased  42  calories  daily  in  the 
preservative  period,  owing  to  the  increased  ingestion,  which  amounts 
to  53  calories  daih^,  there  being  an  increased  excretion  in  both  feces  and 
urine  amounting  to  11  calories  daily. 

In  the  case  of  X^o.  5  the  balance  in  the  preservative  period  is  24  calo- 
ries greater,  daily  than  in  the  fore  period,  while  a  decrease  amountiniz 
to  55  calories  takes  place  in  the  after  period.  The  increase  in  inges- 
tion amounts  to  only  12  calories  daily,  followed  by  a  decrease  of  58 
calories  in  the  after  period.  There  is  a  decrease  in  the  calories 
excreted  in  both  feces  and  urine  amounting  to  12  calories  daily,  a 
percentage  loss  of  less  than  0.5  per  cent,  while  in  the  after  period  the 
percentage  data  show^  no  further  change.  Again  the  tendency  to 
decrease  the  excretion  of  calories  is  shown  in  this  case. 

In  the  case  of  Xo.  6  the  balance  in  the  preservative  period  exceeds 
that  in  the  fore  period  by  33  calories  daily,  and  is  further  increased 
by  40  calories  in  the  after  period.  The  increase  in  ingestion  amounts 
to  only  5  calories  in  the  preservative  period,  with  a  further  increase 
of  32  calories  in  the  after  period.  There  is  a  decrease  in  total  excretion 
of  28  calories,  or  about  1  per  cent,  due  to  the  feces,  the  calories  in  the 
urine  being  very  slightly  increased. 

In  the  case  of  Xo.  7  the  balance  in  the  preservative  period  is  larger 
than  in  either  of  the  other  periods,  exceeding  the  fore  period  by  51 
calories,  while  the  ingestion  increases  only  14  calories.  There  is  also 
a  marked  decrease  in  the  calories  excreted  both  in  the  feces  and  the 
urine,  amounting  to  37  daily,  a  percentage  decrease  of  1.27,  followed 
b}'  a  further  decrease  in  the  after  period. 

The  data  for  Xo.  8  are  of  no  comparative  value,  but  as  far  as  they 
go  they  conform  to  the  general  tendency  shown  to  decrease  excretion 
and  increase  the  balance. 

While  the  data  for  No.  10  show  a  decrease  of  124  calories  in  tlie 
])alan('e  in  the  ])reservative  period,  there  is  also  a  decrease  in  ingestion 
of  13()  calories;  in  other  words,  relatively  there  is  a  gain  in  the  balance, 
and  this  is  shown  ])v  the  excretion  data,  a  de('r(\ase  occurrinir  both 
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in  the  feces  and  urine  amounting  to  12  calories  daily,  the  percentage 
decrease  being  very  slight. 

No.  11  exhibits  the  usual  variations,  the  balance  in  the  preservative 
period  being  increased  66  calories  and  the  amount  ingested  58  calories, 
the  increase  in  excretion  occurring  only  in  the  urine  and  being  very 
shght. 

In  the  case  of  No.  12  the  variations  both  in  the  balances  and  in  the 
excretion  data  are  so  slight  as  to  be  neghgible;  the  decrease  in  the 
balance,  however,  is  less  than  the  decrease  in  ingestion,  showing  a 
tendency  to  decrease  excretion. 

SUMMARIES. 

In  the  summary  for  Nos.  1  to  6  it  is  seen  that  the  balance  in  the  pre- 
servative period  exceeds  that  of  the  fore  period  by  32  calories  daily, 
while  the  ingestion  increases  24  calories.  There  is  accordingly  a 
slight  decrease  in  the  calories  excreted  both  in  the  feces  and  urine 
amounting  to  8  calories,  a  decrease  of  only  0.3  per  cent.  In  the  after 
period  there  is  a  tendency  to  return  to  the  condition  of  the  fore  period. 
These  figures  show  that  a  greater  proportion  of  the  food  ingested  is 
absorbed  in  the  intestinal  canal  during  the  administration  of  the  pre- 
servative. 

In  the  summary  for  Nos.  7,  10,  11,  and  12  the  balance  for  the  pre- 
servative period  is  practically  unchanged,  being  only  4  calories  less 
than  in  the  fore  period ;  there  is,  however,  an  accompan3^ing  decrease 
in  ingestion  of  18  calories  and  of  14  calories  daily  in  the  total  excre- 
tion.    These  data,   therefore,   notwithstanding  the  decrease  in  the 
balance,  exhibit  to  a  very  slight  degree  the  tendency  shown  in  the 
preceding  summary  to  increase  the  absorption  of  food  from  the  intes- 
tinal canal. 
;      The  general  effect  shown  in  the  summary  for  Nos.  1  to  12  indicates 
I  an  increase  of  17  calories  in  the  balance  for  the  preservative  period, 
while  in  the  after  period  there  is  practically  no  further  change.     The 
I  average  increase  in  ingestion  is  only  7  calories.     The  decrease  in  total 
excretion  is  10  calories  daily,  or  0.36  per  cent,  and  the  figures  for  the 
after  period  are  almost  the  same  as  for  the  preservative  period. 

In  eight  cases  out  of  ten  the  excretion  of  calories  is  very  slightly 
decreased  in  the  preservative  period,  and  the  general  conclusion  is 
that  formaldehyde  tends  to  increase  somewhat  the  absorption  of  the 
heat-forming  elements  of  the  food  during  the  preservative  period. 
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Table  XIV.  —  Calorics  balances  for  Series  IX. 

[Averages  are  per  daj*.] 

?^o.  1. 


Period. 


In 


In 


In 


food.    ■  feces,   i  urine. 


Fore  period.  ' 

j  Cal- 

First  subperiod:  cries. 

Tola! \  13,184 

Average I  2,637 

Second  subperiod:  I 

Total I  13,528 

Average !  2, 706 


Entire  fore  period: 

Total !  26,712 

"1 


Average... 

Preservative  period. 


2,67 


Cal- 
orics. 
347 


479 
96 


826 
S3 


Cal- 
ories. 
329 
66 

336 
67 


665 
67 


First  subperiod: 

Total 13,635 

Average !  2,727 

Second  subperiod:  j 

Total I  13,115 

Average 2,623 

Third  subperiod:  i 

Total 13,438 

Average 2,688 


430 


394 

79 


335 
67 


364 
73 


348 
70 


Entire  preservative  period: 

Total 40,188       1,220       1,047 

Average 2,679  81  70 


After  period. 


First  subperiod: 

Total 13,441 

Average 2,688 

Second  subperiod: 

Total 13,152 

Average 2, 630 


Entire  after  period: 

Total 26,593 

Average 2,659 


482 
96 


508 
102 


990 
99 


308 
62 


332 


In  feces     y„ 
and         1° 


7  8        '       9 

in  leces     -r,,  Tr,       In  feces,  „,  ^iV,^ 

and       J°  „i°,       and     ;  Balance  "V 'f  " 

urine    ,0^,  ,^"°«,      urine   I  (1-4).  ^  >  ^^ 

'04.-i\    (2-^1)-  (3-^1).    /4^i-,      ^  admin- 

'■^  ^'^^-  '  '■^  •  ^^- 1  istered. 


Cal- 
orics. 
676 
135 


Per 
cent. 


2.63 


815 

163  j     3.54 


1,491  I 

149  I     3.09 


Per 
cent. 


2.50 


2.48 


2.49 


765 

153 


760 


2.46 


3.15 
152  i   '3.' 62  I      2.  78 
.'59' 


742  I 

148  I     2.93 


2,267 
151 


3.04 


Per 

cent. 


5.13 


6.02 


Calorics.  Grams. 
12.50S  0.0 

2,502  .0 


12,713 
2,543 


5.58 


25,221 
2,522 


12,696 
2,540 


2.61  I      5.64 


790  I. 
158 


840 
168 


3.59 
*3.'86' 


640 


'     1,630 
;        163 


2.29  i      5.88 
'2.52"  "'6.39' 


3.72  '      2.41         6.13 


12,651 
2,530 


12,312 
2,462 


24,963 
2, 496 


12,870 
2,574 


12,355  1.00 

2,471  .20 


1.00 


37,921  2.50 

2,528  .17 
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Table  XIV. — Calories  balances  for  Series  IX — Continued. 
[Averages  are  per  day.] 


Period. 

1 

In 
food. 

2 

In 

feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 

feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total 

Cal- 
ories. 
14,978 

2,996 

15,663 
3,133 

Cal- 
ories. 
764 
153 

(;59 
132 

.  Cal- 
ories. 
432 
86 

425 

85 

Cal- 
ories. 
1,196 
239 

1,084 
217 

Per 
cent. 

Per 
cent. 

Per 
cent. 

Calories. 

13,782 
2,757 

14,579 
2,916 

Grams 
0.0 

Average  .         .          ... 

5.i6 

2.88 

7.99 

.0 

Second  subperiod: 

Total 

.0 

Average 

4.21 

2.71 

6.92 

.0 

Entire  fore  period: 

Total 

30,641 
3,064 

1,423 
142 

857 
86 

2,280 
228 

28,361 
2,836 

.0 

4.64 

2.80 

7.44 

.0 

Preservative  period. 
First  sul)period: 

15,885 
3,177 

15,091 
3,018 

15,649 
3,130 

702 
140 

585 
117 

765 
153 

383 

77 

407 
81 

426 
85 

1,085 
217 

992 
198 

1,191 
238 

14,800 
2,960 

14,099 
2,820 

14,458 
2,892 

.50 

Total .'. 

4.42 

2.41 

6.83 

.10 

Average. 

Second  sul)pcriod: 

1.00 

Total 

3.88 

2.70 

■6.57 

90 

Average 

Third  subperiod: 

1.00 

Total" 

4.89 

2.72 

7.61 

20 

Entire  preservative  period: 
Total 

46,625 
3,108 

2,052 
137 

1,216 
81 

3,268 
218 

43,357 
2,890 

2.50 

4.40 

2.61 

7.01 

.17 

Ave  rase 

After  period. 

First  subperiod: 
Total 

15,805 
3,161 

15,215 
3,043 

634 
127 

537 
107 

404 

81 

431 
86 

1,038 
208 

968 
194 

14,767 
2,953 

14,247 
2,849 

0 

Average 

4.01 

2.56 

6.57 

.0 

Second  subperiod: 
Total  .   . . 

0 

3.53 

2.83 

6.36 

.0 

Entire  after  period: 
Total 

31,020 
3,102 

1,171 
117 

835 
84 

2,006 
201 

29,014 
2,901 

.0 

Vverage 

3.77 

2.69 

6.47 

.0 

45429— Bull  84,  pt  v— 08- 


-12 
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Table  XIV. — Calories  balances  for  Series  IX — Continufd. 

[Averages  are  per  day.] 

JSTo.  3. 


Period. 

1 

In 
food. 

2 

In 

feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 

feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 
(1-4). 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total 

Cal- 
ories. 
15,979 

3,190 

16,375 
3,275 

Cal- 
ories. 
030 
120 

502 
100 

Cal- 
ories. 
419 
84 

398 
80 

Cal- 
ories. 
1,049 
210 

900 
180 

Per 

cent. 

Per 

cent. 

Per 

cent. 

Calories. 
14,930 
2,986 

15,475 
3,095 

Grams. 
0  0 

Average  . 

3.94 

2.62 

6.56 

0 

Second  subperiod: 
Total 

Q 

3.07 

2.43 

5.50 

Entire  fore  period: 
Total 

32,354 
3,235 

10,451 
3,290 

15,821 
3, 104 

10,807 
3,321 

1,132 
113 

817 
82 

1,949 
195 

i 

30,405 
3,040 

0 

A  ve  rage 

3.50 

2.53 

G.02 

.0 

Preservative  period. 

First  subperiod: 
Total 

547 
109 

398 
SO 

055 
131 

404 
81 

400 
80 

382 
76 

951 
190 

798 
160 

1,037 
207 

! 

15,500 
3,100 

15,023 
3,004 

15,570 
3,114 

cO 

3.33 

2.46 

5.78 

10 

Second  subperiod: 

Total 

1  CO 

Average 

2.52 

2.53 

5.04 

"0 

Third  subperiod: 
Total  . 

1   f!0 

3.94 

2.30 

6.24 

''0 

Entire  preservative  period: 
Total 

48,879 
3,259 

1,600 
107 

1,186 
79 

2,786 
186 

46,093 
3,073 

•>  .50 

Average 

3.27 

2.43 

5.70 

.17 

After  period. 

First  subperiod: 

Total 

10,271 
3,254 

16,075 
3,215 

482 
96 

843 
109 

390 

78 

390 

78 

872 
174 

1,233 
247 

15,399 
3,080 

14,842 
2,968 

.0 

2.96 

2.40 

5.36 

.0 

Second  subperiod: 

Total 

.0 

Average 

5.24 

2.43 

7.67 

0 

Entire  after  period: 

Total 

32,348 
3,235 

1,325 
133 

780 

78 

2,105 
211 

30,241 

3,024 

.0 

Average 

J.  10 

2.41 

6.51 

.  (1 
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Table  XIV. —  Calories  balances  for  Series  IX — Continued. 
[Averages  are  per  day.] 


Period. 

1 

In 
food. 

2 

In 

feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 

(3H-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 

hj-de 
admin- 
istered. 

Fore  period. 

First  sui)poriod: 
Total 

Cal- 
ories. 
15,209 

3,042 

16,038 
3,208 

Cal- 
ories. 
557 
111 

644 
129 

Cal- 

ories. 

388 

78 

417 
83 

Cal- 
ories. 
945 
189 

1,061 
212 

Per 
cent. 

Per 
cent. 

Per 
cent. 

Calories. 
14,264 
2,853 

14,977 
2,996 

Grams. 
0.0 

3.66 

2.55 

6.21 

.0 

Second  subperiod: 
Total 

.0 

4.02 

2.60 

6.62 

.0 

Entire  fore  period: 

Total .   -.- 

31,247 
3,125 

1,201 
120 

805 
81 

2,006 
201 

29,241 
2,924 

.0 

Vverage 

3.84 

2.58 

6.42 

.0 

Preservative  period. 

First  subperiod: 
Total . 

10,063 
3,213 

15,434 
3,087 

16,172 
3,234 

602 
120 

604 
121 

735 

147 

412 
82 

413 
S3 

410 

82 

1,014 
203 

1,017 
203 

1,145 
229 

15,049 
3,010 

14,417 
2,884 

15,027 
3,005 

.50 

3.75 

2.56 

6.31 

.10 

Second  subperiod: 
Total 

1  00 

Average 

3.91 

2.68 

6.59 

.20 

Third  subperiod: 

Total 

1.00 

Average 

4.54 

2.54 

7.08 

.20 

Entire  preservative  period: 
Total 

47,069 
3,178 

1,941 
129 

1,235 
82 

3,176 
212 

44,493 
2,9G6 

2  50 

4.07 

2.59 

6.66 

.17 

After  period. 

First  sahperiod: 

Total 

15,881 
3,176 

15,641 
3,128 

713 
143 

727 
145 

369 
74 

385 

77 

1,082 
216 

1,112 
222 

14,799 
2,960 

14,529 
2,906 

.0 

Average..    . 

4.49 

2.32 

6.81 

.0 

Second  subperiod: 

Total 

.0 

Average  . 

4.65 

2.46 

7.11 

.0 

Entire  after  period: 
Total.     . 

31,522 
3,152 

1,44C 
144 

754 
75 

2,194 
219 

29,328 
2,933 

.0 

4.57 

2.39 

6.96 

.0 
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Table  XIV. — Calories  balances  for  Scries  IX — Continued. 
[Averages  arc  per  day.] 

]sro.  5. 


Period. 


Fore  period. 

First  sul)period: 

Total 

Average 

Second  subperiod: 

Total 

Average 


Entire  fore  period: 

Total 

Average 


Preservative  -period. 

First  subperiod: 

Total 

Average 

Second  subperiod: 

Total .. 

Average 

Third  sul:)period: 

Total 

Average 


Entire  preservative  period: 

Total 

Average 


In 
food. 


Cal- 
ories. 
14,354 

2,871 

14  547 
2,909 


28,901 
2,S90 


14,606 
2,921 


14,197 
2,839 


14,720 
2,944 


43,523 
2,902 


After  period. 

First  subperiod:' 

Total 14.429 

Average 2,886 

Second  subperiod:  I 

Total 14,015 

Average '  2,803 


Entire  after  period: 

Total 28,444 

Average I    2,844 


In 
feces. 


Cal- 
ories. 
551 
110 

405 
81 


956 


434 

87 


427 
85 


448 
90 


In  feces 
In  and 

urine,     urine 
(2+3). 


Cal- 
ories. 
326 

05 

343 
69 


1,309 

87 


412 
82 


403 

81 


815 


669 
67 


315 
63 


325 

65 


313 


953 
64 


311 
62 


663 
66 


Cal- 
ories. 
877 
175 

748 
150 


1,625 
163 


749 
150 


752 
150 


761 
152 


In 
feces 
(2-1), 


Per 

cent. 


3.84 


2.78 


3.31 


2.97 


3.01 
'3.'64' 


2,262 

151       3. 01 


723 
145 


755 
151 


1,478 
148 


2.86 


2.87 


8 


In  feces 
and      Balance 
urine 


"^^«      urine      (1-4) 


Pet 
cent. 


2.27 


2.36 


2.31 


2.16 


2.29 

'2.' is 


Per 
cent. 


6.11 


5.62 


5.13 


5.30 
"5.'i7 


2. 19        5. 20 


2.16 


2.33 


5.01 


5.39 


5.20 


9 

For- 
malde- 
hyde 
admin- 
istered. 


Calories.  Gnu 
13,477  (I 

2,696 

13,799 
2,759  , 


27,270  .0 

2,727  .0 


13,857  I  .50 

2,771  i  .10 


13,445 
2,689 

13,959 
2,792 


l.(X) 
.20 


1.00 
.20 


41,261  I        2.50 
2,751  .17 


13,70(; 
12,741 

.0 
.0 

13,260 
2,652 

.0 
.0 

26,966 
2,696 

.0 

.0 
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Table  XIV. — Calories  balances  for  Series  IX — Continued. 
[Averages  are  per  day.] 


Period. 

1 

In 
food. 

2 

In 

feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2-1-3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period- 
First  subperlod: 

Total             

Calo- 
ries. 
14,940 
2,988 

14,936 
2,987 

Calo- 
ries. 
635 
127 

722 
144 

Calo- 
ries. 
329 
66 

347 
69 

Calo- 
ries. 
964 
193 

1,069 
214 

Per  ct. 

Per  ct. 

Per  ct. 

Calories. 
13, 976 
2,795 

13,867 
2,773 

Grams. 
0.0 

\verage 

4.25 

2.20 

6.45 

.0 

Second  subperlod: 

Total            

.0 

A^•erage 

4.83 

2.32 

7.16 

.0 

Entire  fore. period: 
Total 

29,876 
2,988 

1,357 
136 

676 
68 

2,033 
203 

27,843 
2,785 

.0 

4.54 

2.26 

6.80 

.0 

Preservative  period- 
First  subperlod: 
Total 

15,076 
3,015 

14,615 
2,923 

15,211 
3,042 

517 

103 

• 

588 
118 

483 
97 

354 

71 

333 

67 

344 

69 

871 
174 

921 
184 

827 
165 

■ 

14,205 
2,841 

13,694 
2,739 

14,384 

2,877 

50 

3.43 

2.35 

5.78 

.10 

Second  subperlod: 
Total 

1  00 

4.02 

2.28 

6.30 

.20 

Third  subperlod: 

Total 

.70 

Average                       ... 

3.18 

2.26 

5.44 

.14 

Entire  preservative  period: 
Total 

44,902 
2,993 

1,588 
106 

1,031 
69 

2,619 
175 

42,283 
2,818 

2.20 

Average 

3.54 

2.30 

5.83 

.15 

After  period. 

First  subperlod: 
Total 

15.313 
3,063 

14,933 
2,987 

503 
101 

541 
108 

313 
63 

313 
63 

816 
163 

854 
171 

14,497 
2,900 

14,079 
2,816 

.0 

Average 

Second  subperlod: 
Total 

3.28 

2.04 

5.33 

.0 
.0 

Average 

3.62 

2.10 

5.72 

.0 

Entire  after  period: 

Total 

30,246 
3,025 

1,044 
104 

626 
63 

1,670 
167 

28,576 
2,858 

.0 

Average 

3.45 

2.07 

5.52 

.0 
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Table  XIV. — Calories  balances  for  Series  IX — Continued. 


[Averages  are  per  day.] 


Period.. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 
(1-4). 

9 

For- 
maldt- 

hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Calo- 
ries. 
14,842 
2,908 

15,103 
3;  033 

Calo- 
ries. 
021 
124 

021 
124 

Calo- 
ries. 
a  421 

84 

421 

84 

Calo- 
ries. 
1,042 
208 

1,042 
208 

Per  ct. 

Per  ct. 

Per  ct. 

Calorics. 
13.800 
2,760 

14,121 
2,825 

Gran 

0  ' 

4.18 

2.84 

7.02 

Second  subperiod: 

Total 

Average . 

4.10 

2.78 

0.87 

.0 

Entire  fore  period: 
Total 

30,005 
3,001 

1,242 
124 

842 
84 

2,084 
208 

27,921 
2.793 

n 

4.14 

2.81 

6.95 

Preservative  period. 

First  subperiod: 
Total 

15,411 
3,082 

14,072 
2,934 

15, 142 
3,028 

492 
98 

438 

88 

510 
103 

381 
70 

376 
75 

305 
73 

873 

175 

• 

814 
103 

881 
176 

14,538 
2,907 

13.858 
2,771 

14,261 
2,852 

3.19 

2.47 

5.66 

.10 

Second  subperiod: 
Total 

1.00 

2.99 

2.50 

5.55 

.20 

Third  subperiod: 

Total 

1.00 

Average 

3.41 

2.41 

5.82 

.20 

Entire  preservative  period: 
Total 

45.225 
3,015 

1,440 
90 

1,122 
75 

2,508 
171 

42  657           ''-.% 

Average                     • .  . . 

3.20 

2.48 

5.68 

2.844 

.17 

After  period. 

First  subperiod: 
Total 

15,091 
3,018 

14, 755 
2, 951 

178 
30 

037 
127 

342 
68 

393 

79 

520 
104 

1,030 
200 

14,571 
2,914 

13,725 
2,745 

.0 

Average 

Second  subperiod: 
Total 

1.18 

2.27 

3.45 

.0 
.0 

Vverage 

4.32 

2.06 

6.98 

.0 

Entire  after  period : 
Total 

29,840 
2,985 

815 
82 

735 
74 

1,550 
155 

28.296 
2,830 

.0 

Average                      .  . . 

2.73 

2.46 

5.19 

.0 

a  Average  for  one  day  added  to  complete  record. 
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Table  XIV. — Calories  balances  for  Series  IX — Continued. 
[Averages  are  per  day.] 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3^1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  sub  period: 
Total 

Calo- 
ries. 
18. 152 
3,630 

18,605 
3,733 

Calo- 
ries. 
684 
1.37 

676 
135 

Calo- 
ries. 
474 
95 

454 
91 

Calo- 
ries. 
1,158 
232 

1,130 
226 

Per  ct. 

Per  ct. 

Per  ct. 

Calories. 
16,994 
3,398 

17,5.35 
3,507 

Grams. 
0  0 

Average 

Second  subperiod: 
Total 

3.77 

2.61 

6.38 

.0 
0 

Average 

3.62 

2.43 

6.05 

.0 

Entire  fore  period: 
Total 

30,817 
3, 682 

1,360 
136 

928 
93 

2,288 
229 

34.529 
3,453 

.0 

3.69 

2.52 

6.21 

.0 

Preservative  period. 

First  subperiod: 
Total 

18,757 
3,751 

18,423 
3,685 

645 
129 

655 
131 

446 
89 

455 
91 

1,091 
218 

1,110 
222 

17,666 
3,533 

17,313 
3,463 

.50 

3.44 

2.38 

5.82 

.10 

Second  subperiod : 
Total 

1  00 

Average 

3.56 

2.47 

6.03 

.20 

First  and  second  subperiods: 
Total 

37,180 
3,718 

1,300 
130 

901 
90 

2,201 
220 

34,979 
3,498 

1.50 

Average            

3.  .50 

2.42 

5.92 

.15 

1472 
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Table  XIV. — Calories  balances  for  Series  IX — Continued. 

[Averages  are  per  day.] 
N-o.  lO. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8              9 

For- 

(^-4)-     admiii- 
islert'd 

Fore  period. 

First  subperiod: 
Total 

Calo- 
ries. 
15,324 
3,065 

16,037 
3,207 

Calo- 
ries. 
516 
103 

701 
140 

Calo- 
ries. 
452 
90 

441 

88 

Calo- 
ries. 
968 
194 

1,142 
228 

Per  ct. 

Per  ct. 

Per  ct. 

Calories. 
14,356 
2,871 

14,895 
2,979 

Gramx. 
0  0 

3.37 

2.95 

6.32 

.0 

Second  subperiod: 

Total 

.0 

Average .     .         .... 

4.37 

2.75 

7.12 

.0 

Entire  fore  period: 
Total 

31,361 
3, 136 

1,217 
122 

893 
89 

2,110 
211 

29,251 
2,925 

0 

Average 

3.88 

2.85 

6.73 

.0 

Preservative  period. 

First  subperiod: 
Total 

16,325 
3,265 

15,599 
3,120 

13,081 
2,616 

659 
132 

527 
105 

499 
100 

450 
90 

445 
89 

409 

82 

1,109 
222 

972 
194 

908 
182 

15,216 
3,043 

14,627 
2,926 

12,173 
2,434 

..50 

Average 

4.04 

2.76 

6.79 

.10 

Second  subperiod: 
Total 

1  00 

Average 

3.38 

2.85 

6.23 

.20 

Third  subperiod: 

Total 

.70 

Average 

3.81 

3.13 

6-.  94 

.  14 

Entire  preservative  period: 
Total 

45,005 
3,000 

1,685 
112 

1,304 

87 

2,989 
199 

42,016 
2,801 

2.20 

Average 

3.74 

2.90 

6.64 

.15 

After  period.  ' 

First  subperiod: 
Total 

16,019 
3,204 

15,818 
3,164 

656 
131 

628 
126 

452 
90 

460 
92 

1,108 
222 

1,088 
218 

14,911 
2,982 

14, 730 
2.946 

.0 

Average                    .   . 

4.10 

2.82 

6.92 

.(1 

Second  subperiod: 

Total 

.0 

Average 

3.97 

2.91 

6.88 

.0 

Entire  after  period: 

Total 

31,837 
3,184 

1,284 
128 

912 
91 

2, 196 
220 

29,641 
2,964 

Average 

4.03 

2.86 

6.90 

.0 
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Table  XIV. — Calories  balances  for  Series  IX — Continued. 

[Averages  are  per  day.] 

I^o.  11. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 

feces 
(2-1). 

6 

In 

urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Calo- 
ries. 
16,377 
3,275 

17, 188 
3,438 

Calo- 
ries. 
621 
124 

599 
120 

Calo- 
ries. 
366 
73 

364 
73 

Calo- 
ries. 
987 
197 

963 
193 

Per  ct. 

Per  ct. 

Per  ct. 

Calories. 
15,390 
3,078 

16,225 
3,245 

Grams. 
0.0 

Average                

3.79 

2.23 

6.03 

.0 

Second  subperiod: 

Total 

.0 

Average 

3.48 

2.12 

5.60 

.0 

Entire  fore  period: 
Total 

33,565 
3,357 

1,220 
122 

730 
73 

1,950 
195 

31,615 
3,162 

.0 

Average 

3.63 

2.17 

5.81 

.0 

Preservative  period. 

First  subperiod: 
Total 

17,400 
3,480 

16,632 
3,326 

17,199 
3,440 

515 
103 

514 
103 

659 
132 

356 

71 

388 
78 

378 

76 

871 
174 

902 
180 

1,037 
207 

16,529 
3,306 

15,730 
3,146 

16, 162 
3,233 

.50 

2.96 

2.05 

5.01 

.10 

Second  subperiod: 
Total 

1  00 

3.09 

2.33 

5.42 

.20 

Third  subperiod: 

Total 

1.00 

Average 

3.83 

2.20 

6.03 

.20 

Entire  preservative  period: 
Total            

51,231 
3,415 

1,688 
113 

1,122 
75 

2,810 
187 

48,421 
3,228 

2.50 

Average 

3.29 

2.19 

5.48 

17 

After  period. 

First  subperiod: 

Total            

16,931 
3,386 

16,813 
.3,363 

642 
128 

633 
127 

391 

78 

403 
81 

1,033 
207 

1.036 
207 

15, 898 
3,179 

15,777 
3, 156 

.0 

Average 

Second  subperiod: 
Total 

3.79 

2.31 

6.10 

.0 
.0 

Average 

3.76 

2.40 

6.16 

.0 

Entire  after  period: 

Total 

33, 744 
3,374 

1,275 
128 

794 
79 

2,069 
207 

31,675 
3,167 

.0 

Average '. 

3.78 

2.35 

6.13 

.0 

1474 
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Table  XIV. — Calories  balances  for  Series  IX — Continued. 


[Averages  are  per  day.] 
N-o.  13. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 
(1-4). 

9 

For- 
nialde- 

hvde 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total.           

Calo- 
ries. 
16,846 
3,369 

17,147 
3,429 

Calo- 
ries. 
661 
132 

703 
141 

Calo- 
ries. 
452 
90 

372 

74 

Calo- 
ries. 
1,113 
223 

1,075 
215 

Per 
cent. 

Per 
cent. 

Per 
cent. 

Calo- 
ries. 
15,733 
3,146 

16.072 
3,214 

Grams. 
0.0 

Average 

3.92 

2.68 

6.61 

0 

Second  subperiod: 
Total 

0 

Average 

4.10 

2.17 

6.27 

.0 

Entire  fore  period: 

Total 

33, 993 
3,399 

1,364 
136 

824 
82 

2,188 
219 

31,805 
3,180 

.0 

Average . 

4.01 

2.42 

6.44 

0 

Preservative  period. 

First  subperiod: 
Total 

17, 239 
3,448 

16,569 
3,314 

17,059 
3,412 

907 
181 

555 
111 

566 
113 

405 
81 

405 
81 

408 
82 

1,312 
262 

960 
192 

974 
195 

i 
i 

15,927 
3,186 

15, 609 
3,122 

16,085 
3,217 

.50 

5.26 

2.35 

7.61 

.  IC 

Second  subperiod: 

Total 

l.(H 

3.35 

2.44 

5.79 

•'1 

Third  subperiod: 

Total 

l.dP 

Average 

3.32 

2.39 

5.71 

.20 

Entire  preservative  period: 
Total 

50, 867 
3,391 

2,028 
135 

1,218 
81 

3,246 
216 

47,621 
3,175 

2.50 

3.99 

2.39 

6.38 

After  period. 

First  subperiod: 

Total     

16,928 
3,386 

16,899 
3,380 

565 
113 

494 
99 

413 
83 

424 
85 

978 
196 

918 
184 

15,950 
3,190 

15,981 
3,196 

.0 

Average 

3.34 

2.44 

5.  78 

.0 

Second  subperiod: 
Total 

.0 

2.92 

2.51 

5.43 

.0 

Entire  after  period: 
Total 

33,827 
3,383 

1,059 
100 

837 
84 

1,896 
190 

31,931 
3,193 

.0 

Average 

3. 13 

2.47 

5. 60 

.0 
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Table  XIV.  —  Calories  balances  for  Series  IX — Continued. 

SUMMARIES. 

[Averages  are  per  man  per  day.] 

IsTos.  1  to  6. 


Period. 

1 

In 
food. 

3 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3^1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Calo- 
ries. 
88, 644 
2,955 

91,087 
3,036 

Calo- 
ries. 
3,484 
116 

3,411 
114 

Calo- 
ries. 
2,223 

74 

2,266 
'    76 

Calo- 
ries. 
5,707 
190 

5,677 
189 

Per 
cent. 
3.93 

Per 

cent. 
2.51 

Per 
cent. 
6.44 

Calo- 
ries. 
82,937 
2,765 

85, 410 
2,847 

Grams. 
0.0 

Average 

.0 

Second  subperiod: 
Total 

3.74 

2.49 

6.23 

.0 

Average 

.0 

Entire  fore  period: 
Total 

179,731 
2,996 

6,895 
115 

4,489 
75 

11,384 
190 

3.84 

2.50 

6.33 

168,347 
2,806 

.0 

.0 

Preservative  period. 

First  subperiod: 

Total                       .   .   . 

91,716 
3,057 

88,273 
2,942 

91,797 
3,060 

3,232 
108 

2,998 
100 

3,480 
116 

2,203 
73 

2,242 
75 

2,223 

74 

5, 435 
181 

5,240 
175 

5,703 
190 

3.52 

2.40 

5.93 

86,281 
•2,876 

83,033 
2,767 

86,094 
2,870 

3.00 

Average 

.10 

Second  subperiod: 
Total 

3.40 

2.54 

5.94 

6.00 

Average 

.20 

Third  subperiod: 
Total     ... 

3.79 

2.42 

6.21 

5.70 

Average 

.19 

Entire  preservative  period: 

Total 

Average 

271,786 
3,020 

9,710 
108 

6,668 
74 

16,378 
182 

3.57 

2.45 

6.03 

255, 408 
2,838 

14.70 
.16 

After  jjeriod. 

First  subperiod: 

Total 

91,140 
3,038 

89, 031 
2,968 

3,226 
108 

3,559 
119 

2,095 
70 

2,203 
73 

5,321 
177 

5,762 
192 

3.54 

2.  30 

5.84 

85, 819 
2,861 

83,269 
2,776 

.0 

Average 

0 

Second  subperiod: 

Total 

4.00 

2.47 

6.47 

.0 

Average . 

0 

Entire  after  period: 
Total 

180, 171 
3,003 

6,785 
113 

4,298 
72 

11,083 
185 

3.77 

2.39 

6.15 

169,088 
2,818 

0 

.0 

1 

1476 
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Table  XIV. — Calories  balances  for  Series  IX — Continued. 

SUMMARIES— Continued. 
[Averages  are  per  man  per  day.] 
N-os.  7,  lO,  11,  and.  IS. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2-1-3). 

5 

.  In 
feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Calo- 
ries. 
63,389 
3,169 

65,535 
3,277 

Calo- 
ries. 
2,419 
121 

2,624 
131 

Calo- 
ries. 
1,691 
85 

1,598 
80 

Calo- 
ries. 
4,110 
206 

4,222 
211 

Per 
cent. 
3.82 

Per 

cent. 

2.67 

Per 

cent. 
6.48 

Calo- 
ries. 
59  279 

Grains. 
n  n 

2,'963             .0 
61.313             .0 

Second  subperiod: 

Total 

4.00 

2.44 

6.44 

Average 

3, 066               0 

Entire  fore  period: 
Total 

128,924 
3,223 

5,043 
126 

3,289 

82 

8,332 
208 

3.91 

2.55 

6.46 

120,592 
3,015 

0 

Average 

.0 

Preservative  period. 

First  subperiod: 

Total 

66,375 
3,319 

63, 472 
3,174 

62,481 
3,124 

2,573 
129 

2,034 
102 

2,240 
112 

1,592 
80 

1,614 
81 

1,560 

78 

4,165 
208 

3,648 
182 

3,800 
190 

3.88 

'  2.40 

6.27 

62,210 
3,111 

59,824 
2,992 

58,681 
2,934 

2.00 

.10 

Second  subperiod: 

Total 

3.20 

2.54 

5.75 

4.00 

Average 

.20 

Third  subperiod: 
Total 

3.59 

2.50 

6.08 

3.70 

.19 

Entire  preservative  period: 
Total 

192,328 
3,205 

6,847 
114 

4,766 
79 

11,613 
194 

3.56 

2.48 

6.04 

180,715 
3,011 

9.70 

Average 

.16 

After  period. 

First  subperiod: 

Total 

64,969 
3,248 

64,285 
3,214 

2,041 
102 

2,392 
120 

1,598 
80 

1,680 
84 

3,639 
182 

4,072 
204 

3.14 

2.46 

5.60 

61,330 
3,066 

60,213 
3,010 

.0 

.0 

Second  subperiod: 

Total 

3.72 

2.61 

6.33 

.0 

.0 

Entire  after  period: 

Total 

129,2.54 
3,231 

4,433 
111 

3,278 
82 

7,711 
193 

3.43 

2.54 

5.97 

121,. 543 
3,038 

.0 

.0 



FORMALDEHYDE. 


1477 


Table  XIV. —  Calories  balances  for  Series  IX — Continued. 

SUMMARIES— Continued. 

[Averages  are  per  man  per  day.] 

I^os.  1  to  13  (ornittini?  ]S"os.  8  and  O). 


Period. 

1 

In 
food. 

3 

In 
feces. 

3 

In 

urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3-f-l). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered 

Fore  period. 

First  snbpcriod: 

Total 

Calo- 
ries. 
152, 033 
3,041 

156,  622 
3,132 

Calo- 
ries. 
5,903 
118 

6,035 
121 

Calo- 
ries. 
3,914 
78 

3,864 
77 

Calo- 
ries. 
9,817 
196 

9,899 
198 

Per 

cent. 
3.88 

Per 

cent. 
2.57 

Per 

cent. 
6.46 

Calo- 
ries. 
142,216 
2,845 

146,723 
2,934 

Grams. 
0.0 

Vvoraere 

.0 

Second  subperiod: 

Total 

3.85 

2.47 

6.32 

.0 

\vera''"e 

.0 

" 

Entire  fore  period: 

Total  - 

308,655 
3,087 

11,938 
119 

7,778 
78 

19,716 
197 

3.87 

2.52 

6.39 

288,939 
2,890 

.0 

\vera'''e 

0 

Preservative  period. 

First  subperiod: 

Total     

158, 091 
3,162 

151,745 
3,035 

154,278 
3,086 

5,805 
116 

5,032 
101 

5,720 
114 

3,795 
76 

3,856 

77 

3,783 

76 

9,600 
192 

8,888 
178 

9,503 
190 

3.67 

2.40 

6.07 

148,  491 
2,970 

142,857 
2,857 

144,775 
2,896 

5.00 

.10 

Second  subperiod: 

Total       

3.32 

2.54 

5.86 

10.00 

.20 

Third  subperiod: 

Total     

3.71 

2.45 

6.16 

9.40 

.19 

Entire  preservative  period: 
Total         

464,114 
3,094 

16,557 
110 

11,  434 
76 

27, 991 
187 

3.57 

2.46 

6.03 

436, 123 
2,907 

24.40 

.16 

After  period. 

First  subperiod: 

Total 

156, 109 
3,122 

153,316 
3,066 

5,267 
105 

5,951 
119 

3,693 
74 

3,883 
78 

8,060 
179 

9,834 
197' 

3.37 

2.37 

5.74 

147, 149 
2,943 

143,482 
2,869 

.0 
.0 

Second  subperiod: 

Total   

3.88 

2.53 

6.41 

.0 

,0 



Entire  after  period 

Total       

309,  425 
3,094 

11,218 
112 

7,576 
76 

18,794 
188 

3.62 

2.45 

6.07 

290, 631 
2,906 

.0 

.0 

■ 

SOLIDS  BALANCE. 


INDIVIDUAL    DATA. 

The  total  solids  in  the  food  of  No.  1  are  almost  the  same  in  the 
three  periods  of  observation,  increasing  only  2  grams  in  the  preserv- 
ative period.  The  quantity  occurring  in  the  feces  is  the  same  in  the 
fore  and  preservative  periods  and  is  slightly  increased  in  the  after 
period.  The  quantity  occurring  in  the  urine  is  greatest  in  the  pre- 
servative period,  resulting  in  an  increase  in  the  feces  and  urine 
together  of  3  grams  in  the  preservative  period.  The  percentage  data 
show  an  increase  of  0.5  per  cent  in  the  preservative  period  and  a 
decrease  in  the  balance  of  1  gram.  The  data  in  this  case  do  not  show 
the  tendency  to  increase  absorption  of  food  material  which  might 
be  expected  from  the  preceding  data. 
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In  the  case  of  No.  2  there  is  an  increase  of  8  grams  chiily  in  the 
quantity  of  soHds  in  the  food  in  the  preservative  period,  with  a 
return  in  the  after  period  to  practically  the  figure  of  the  fore  period. 
The  changes  in  the  balance  correspond  almost  exactly  to  those  in 
ingestion,  and  the  data  on  excretion  also  show  that  no  appreciable 
effect  was  produced  in  this  case  by  the  formaldehyde  on  the  excretion 
of  total  solids. 

In  the  case  of  No.  3  the  uniformity  of  the  data  in  the  fore  and  pre- 
servative periods  is  even  more  pronounced,  shomng  again  that  no 
appreciable  effect  is  produced  on  the  excretion  of  the  total  solids. 

In  the  case  of  No.  4  there  is  a  slightly  increased  excretion  of  solids 
in  the  preservative  period  (4  grams  daily),  but  not  so  great  as  the 
increase  of  the  solids  in  the  food  (10  grams  daily).  The  increase  in 
the  balance  of  6  grams  is  therefore  due  entirely  to  the  increased  inges- 
tion, the  excretion  being  increased  by  0.54  per  cent.  Therefore  it 
may  be  said  that  there  is  practically  no  increase  or  decrease  in  the 
total  solids  excreted,  a  very  slight  tendency  being  shown  to  increase 
excretion,  as  would  be  expected  from  the  preceding  data  for  No.  4. 

No  appreciable  effect  is  produced  in  the  case  of  No.  5,  and  the  slight 
variation  which  does  occur  can  not  be  attributed  to  the  use  of  formal- 
dehyde, the  increase  in  mgestion  being  3  grams  while  the  excretion 
increases  only  2  grams.  There  is  practically  no  variation  in  the  per 
cent  of  total  excretion. 

In  the  case  of  No.  6  there  is  a  notable  diminution  m  the  amount  of 
solids  in  the  feces  during  the  preservative  period,  amounting  to  5 
grams  daily,  while  the  solids  in  the  urine  remain  constant  and  the 
ingestion  increases  only  1  gram.  The  balance  increases  6  grams 
daily  in  the  preservative  period  and  there  is  a  slight  decrease  in  total 
excretion  of  0.87  per  cent,  and  a  further  decrease  of  the  same  magni- 
tude in  the  after  period.  In  this  case  there  seems  to  be  a  tendency 
on  the  part  of  the  formaldehyde  to  promote  the  absorption  of  total 
solids. 

The  same  effect  is  even  more  pronounced  in  the  case  of  No.  7,  the 
data  sho^ving  an  increased  balance  of  13  grams  daily,  with  an  increased 
ingestion  of  only  3  grams.  The  total  excretion  decreases  10  grams 
daily  in  the  preservative  period,  equivalent  to  a  decrease  of  1.57  i)er 
cent.  There  is  a  further  ]:)ercentage  decrease  in  the  after  period  in 
the  excretion  of  total  solids,  but  the  quantity  ingested  decreases 
to  a  greater  extent  than  the  amount  excreted. 

The  data  for  No.  8  are  fragmentary  and  of  no  value  for  comparison. 

In  the  case  of  No.  10  there  is  a  slight  decrease  in  the  excretion  of 
the  solids  in  both  the  feces  and  urine  during  the  preservative  period, 
amounting  to  4  grams  daily,  but  this  is  accompanied  by  a  decrease 
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in  ingestion  of  26  grams,  and  the  balance  is  therefore  decreased  by 
22  grams,  while  the  decrease  in  percentage  elimination  is  so  slight  as 
to  be  negligible. 

In  the  case  of  No.  11  there  is  a  decrease  in  the  solids  in  the  feces 
and  an  increase  in  the  solids  in  the  urine,  making  the  total  excretion 
almost  the  same  in  the  preservative  period  as  in  the  fore  period. 
The  increase  of  8  grams  in  the  balance  is  more  than  offset  by  the 
increase  of  9  grams  in  the  amount  ingested. 

In  the  case  of  No.  12  there  is  a  decrease  of  only  1  gram  in  the  solids 
in  the  feces  and  an  increase  of  4  grams  in  the  urine  in  the  preservative 
period.  This  results  in  a  slight  percentage  increase  in  total  excretion 
and  a  decrease  in  the  balance  of  7  grams,  while  the  amount  ingested 
decreases  only  4  grams  daily.  The  excretion  of  solids  in  the  feces  is 
decreased  in  the  after  period,  while  the  amount  ingested  is  only  very 
slightly  decreased.  In  tliis  case  there  is  again  no  clear-cut  effect 
produced  on  the  excretion  of  total  solids,  though  there  is  a  slight 
tendency  to  increase  excretion  in  the  preservative  period  and  decrease 
it  in  the  after  period. 

SUMMARIES. 

In  the  summary  for  Nos.  1  to  6,  inclusive,  it  is  seen  that  the  quan- 
tity of  solids  in  the  food  is  identical  in  the  fore  and  after  periods,  and 
increased  by  only  4  grams  daily  during  the  preservative  period.  The 
quantity  excreted  in  the  feces  is  slightly  less  in  the  preservative 
period,  and  the  same  in  the  after  period  as  in  the  fore  period.  The 
quantity  excreted  in  the  urine  is  slightly  greater  in  the  preservative 
period  and  suffers  no  further  change  in  the  after  period.  The  balance 
in  the  preservative  period  is  increased  by  exactly  the  same  amount 
as  the  solids  ingested.  It  is  e^adent  from  these  data  that  while  there 
is  a  slight  decrease  in  the  solids  in  the  feces  and  a  corresponding 
increase  in  the  solids  in  the  urine,  there  is  practically  no  effect  pro- 
duced by  the  formaldehyde  on  the  excretion  of  total  solids. 

In  the  summary  of  Nos.  7,  10,  11,  and  12  there  is  a  decrease  of  5 
grams  daily  in  the  solids  in  the  food  during  the  preservative  period 
and  a  return  to  exactly  the  figures  of  the  fore  period  in  the  after 
period.  The  decrease  in  the  balance  is  less  than  in  ingestion,  and 
the  percentage  data  show  a  decrease  in  total  excretion  (due  to  the 
solids  in  the  feces)  which  is  so  slight  as  to  be  negligible. 

The  general  sunamary  for  Nos.  1  to  12  shows'" practically  the  same 
quantity  of  solids  in  the  food  during  the  three  periods,  an  increase  of 
1  gram  in  the  preservative  period  being  maintained  in  the  after  period. 
A  slight  decrease  of  2  grams  daily  occurs  in  the  solids  excreted  in  the 
feces  and  an  increase  of  onlv  1  gram  in  the  solids  excreted  in  the 
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urine.  The  balance  increases  2  grams  daily  in  the  preservative 
period,  and  the  percentage  data  show  a  correspondingly  slight  decrease 
in  total  excretion,  due  entirely  to  the  decrease  in  the  feces. 

It  is  seen,  therefore,  that  although  there  was  a  slight  but  uniform 
tendency,  covering  a  large  majority  of  cases,  to  decrease  the  excre- 
tion of  nitrogen,  sulphur,  and  fat,  especially  in  the  case  of  the  latter 
constituent,  the  average  effect,  into  which  the  marked  decrease  in 
the  phosphoric-acid  balance  enters,  is  so  slight  as  to  be  negligible, 
were  it  not  for  the  uniform  tendency  shown  in  the  previous  studies. 
In  view  of  all  the  data,  a  very  slight  tendency  to  decrease  excretion, 
especially  in  the  feces,  and  in  the  case  of  fat,  may  l)e  noted. 

Table  XV. — Solids  balances  for  Series  IX. 

[Averages  are  per  day.] 

N^o.    1. 


Period. 

1 

In 
food. 

2 

feces. 

3 

In 
urine. 

4 

In  feces 
and 
urine 

(24-3). 

5 

In 
feces 
(2-^1)- 

6 

In 
urine 
(3^1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Grams. 

2,595 

519 

2,634 
527 

Grams. 
71 
14 

102 
20 

Grams. 

252 

50 

257 
51 

Grams. 

323 

65 

359 
72 

Per  ct. 

Per  ct. 

Per  ct. 

Grams. 

2,272 

454 

2,275 
455 

Grams. 
0  0 

2.74 

9.71 

12.45 

.0 

Second  subperiod: 

Total 

.0 

Average 

3.87 

9.76 

13.  63 

0 

Entire  fore  period: 

Total 

5,229 
523 

173 
17 

509 
51 

682 
68 

4,547 
455 

.0 

3.31 

9.73 

13.04 

.0 

Preservative  period. 

First  subperiod: 

Total .... 

2,690 
538 

2,555 
511 

2,636 
527 

89 
18 

83 
17 

84 
17 

270 
54 

272 
54 

269 
54 

359 
72 

355 
71 

353 
71 

2,331 
466 

2,200 
440 

2.283 
456 

.50 

Average 

3.31 

10.04 

13.35 

10 

Second  subperiod: 
Total 

1.00 

3.25 

10.65 

13.89 

.20 

Third  subperiod: 

Total 

,00 

Average 

3.19 

10.20 

13.39 

Entire  preservative  period: 
Total 

7,881 
525 

256 
17 

811 
54 

1,067 
71 

6,814 
454 

9    - 

3.25 

10.29 

13.54 

- 

After  period. 

First  subperiod: 

Total 

2,630 
526 

2,585 
.517 

98 
20 

106 
21 

261 
52 

263 
53 

359 

72 

369 
74 

2,271 
454 

2.216 
443 

.0 

Average 

3.73 

9.92 

13.65 

.0 

Second  subperiod: 

Total 

.0 

Average 

4.10 

10.17 

14.27 

,0 

Entire  after  period: 

Total 

5.215 
522 

204 
20 

524 
52 

728 
73 

4.487 
449 

.0 

3.01 

10. 05 

13.  9(i 

.0 
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Table  XV. — Solids  balances  for  Series  IX — Continued. 

[Averages  are  per  day.] 

-No.    2. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3^1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Grams. 

2,992 

598 

3,105 
621 

Grams. 
133 
27 

121 
24 

Grams. 
308 
62 

321 
64 

Grams. 
441 

88 

442 
88 

Perct. 

Per  ct. 

Per  ct. 

Grams. 

2,551 

510 

2,663 

Grams. 
0  0 

Average          

4.45 

10.29 

14.74 

.0 

Second  subperiod: 

Total 

.0 

Average 

3.90 

10.34 

14.24 

.533  '          .0 

Entire  fore  period: 
Total     

6,097 
610 

254 
25 

629 
63 

883 
88 

5,214 
522 

.0 

Average 

4.17 

10.32 

14.48 

.0 

Preservative  period. 

First  subperiod: 
Total 

3,184 
637 

2,990 
598 

3,100 
620 

130 
26 

110 
22 

145 
29 

310 
62 

316 
63 

319 
64 

440 
88 

426 
85 

464 
93 

2,744 
549 

2,564 
513 

.50 

Average 

4.08 

9.74 

13.82 

.10 

Second  subperiod: 
Total 

1.00 

3.68 

10.57 

14.25 

.20 

Third  subperiod: 
Total 

2,636           1.00 
527             .20 

Average 

4.68 

10.29 

14.97 

Entire  preservative  period: 
Total 

9,274 
618 

385 
26 

945 
63 

1,330 
89 

7,944 
529 

2.50 

4.15 

10.19 

14.34 

.17 

After  period. 

First  subperiod: 

Total 

3,055 
611 

3,038 
608 

117 
23 

103 
21 

321 
64 

332 
66 

438 
88 

435 

87 

2,617 
523 

2,603 
521 

.0 

3.83 

10.51 

14.34 

.0 

Second  subperiod: 

Total 

.0 

3.39 

10.93 

14.32 

.0 

Entire  after  period: 
Total 

6,093 
609 

220 
22 

653 
65 

873 

87 

5,220 
522 

.0 

Average 

3.61 

10.72 

14,33 

.0 

45429— Bull  84,  pt  v— 08- 
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Table  XY. — Solids  balances  for  Series  IX — Continued. 

[Averages  are  per  day.] 

ISlo.    3. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

o 

in 
feces 
(2-1). 

6 

In 
unne 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8              9 

1    For- 

Balancei'^tn'" 

^^    *^'   'adniin- 

j  istered. 

Fore  period. 

First  subperiod: 
Total       

Grams. 

3,164 

633 

3,198 
640 

Grams. 
132 
26 

109 
22 

Grams. 

299 

60 

292 

58 

Grams. 
431 
86 

401 
80 

Perct. 

Per  ct. 

Per  ct. 

Grams.    Grams. 
2,733           0  0 

Average 

Second  subperiod: 
Total 

4.17 

9.45 

13.62 

547             .U 
2  797              0 

3.41 

9.13 

12.54 

560  1           .U 

Entire  fore  period: 
Total 

0,362 
636 

241 
24 

591 
59 

832  • 
83 

5,530  '            0 

Average 

3.79 

9.29 

13.08 

553  1          .0 

Preservative  period. 

First  subperiod: 

Total 

3,242 
648 

3,091 
618 

3,256 
651 

118 
24 

85 
17 

142 

28 

313 
63 

293 
59 

298 
60 

431 
86 

378 
76 

440 

88 

2,811 
562 

2,713 
542 

2,816 

.50 

Average 

Second  subperiod: 
Total 

3.64 

9.65 

13.29 

.10 
1.00 

Average 

Third  subperiod: 

Total 

2.75 

9.48 

12.23 

.20 

1.00 

Average 

4.36 

9.15 

13.51 

563 

Entire  preservative  period: 
Total 

345 
23 

904 
60 

1,249 
83 

1 

8, 340           2.  50 

3.60 

9.43 

13.03 

556            .17 

After  period. 

First  subperiod: 
Total 

3,192 
638 

3,167 
633 

104 
21 

170 
34 

306 
61 

308 
62 

410 
82 

478 
96 

2, 782             .  n 

Average 

3.26 

9.59 

12.84 

556             .0 

Second  subperiod: 
Total 

2,689  1          .0 

5.37 

9.73 

15.09 

537  ;       .0 

Entire  after  period: 
Total 

0,359 
636 

274 
27 

614 
61 

888 
89 

j 

5,471             .0 

Average 

4.31 

9.66 

13.96 

547  1          .<• 

FORMALDEHYDE. 
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Table  XV. — Solids  balances  for  Series  /X— Continued. 


[Averages  are  per  day.] 


Period 

1 

In 
food. 

2 

In 

feces. 

3 

In 

urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3-^1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total 

Grams. 

3,062 

612 

3,190 
638 

Grams. 
107 
21 

126 
25 

Grams. 

278 
56 

306 
61 

Grams. 
385 

77 

432 
86 

Per  ct. 

Per  ct. 

Per  ct. 

• 

Grams. 

2,677 

535 

2,758 
552 

Grams 
0.0 

Average 

3.49 

9.08 

12.57 

.0 

Second  subperiod: 

Total 

.0 

Average 

3.95 

9.59 

13.54 

.0 

Entire  fore  period: 
Total 

6,252 
625 

233 
23 

584 
58 

817 
82 

5  435 

„ 

3.73 

9.34 

13.07 

543  1          .0 

,- 

Preservative  period. 

First  subperiod: 

Total 

3,226 
645 

3,071 
614 

3,227 
645 

123 
25 

120 
24 

146 
29 

307 
61 

300 
60 

300 
60 

430 
86 

420 
84 

446 
89 

2, 796 

so 

3.81 

9.52 

13.33 

559  '         -in 

Second  subperiod: 

Total 

2,651 
530 

2,781 
556 

1.00 

Average 

3.91 

9.7/ 

13.68 

.20 

Third  subperiod: 

Total 

1.00 

Average     

4.52 

9.30 

13.82 

.20 

Entire  preservative  period: 
Total 

9,524 
635 

389 
26 

907 
60 

1,296 
86 

8,228 
549 

2.50 

4.08 

9.52 

13.61 

.17 

After  period. 

First  subperiod: 

Total 

3,166 
633 

3,139 
628 

142 
28 

151 
30 

284 
57 

298 
60 

426 
85 

449 
9U 

2,740 
548 

2,690 
538 

.0 

4.49 

8.97 

13.46 

.0 

Second  subperiod: 

Total 

.0 

Average 

4.81 

9.49 

14.30 

.0 

Entire  after  period: 
Total 

6,305 
631 

293 
29 

582 
58 

875 

88 

5,430 
543 

.0 

Average 

4.65 

9.23 

13.88 

.0 
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Table  XV. — Solids  balances  for  Series  IX — Continued. 

[Averages  are  per  day.] 

ISTo.    5. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

{2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total 

Grams. 

2,931 

586 

2,928 
586 

Grams. 
112 
22 

81 

16 

Grams. 

228 

46 

263 
53 

Grams. 
340 

m 

344 
69 

Perct. 

Per  ct. 

Per  ct. 

Grams. 

2,591 

518 

2,584 
517 

Grams. 
0.0 

Average 

3.82 

7.78 

11.60 

0 

Second  subperiod: 
Total 

0 

2.77 

8.98 

11.75 

.0 

Entire  fore  period; 

Total 

5,859 
586 

193 
19 

491 
49 

684 
68 

5.175 
518 

.0 

Average 

3.29 



8.38 

11.67 

.0 

Preservative  period. 

First  subperiod: 

Total 

2,984 
597 

2,873 
575 

2,980 
596 

90 
18 

86 
17 

93 
19 

257 
51 

265 
53 

257 
51 

347 
69 

351 

70 

350 

70 

2,6.37 
528 

2,522 
505 

2,630 
526 

.50 

Average 

3.02 

8.6i 

11.63 

.10 

Second  subperiod: 

Total         

1.00 

Average 

2.99 

9.22 

12.22 

20 

Third  subperiod: 
Total 

1.00 

3.12 

8.62 

11.74 

.20 

Entire  preservative  period: 
Total 

8,837 
589 

269 
18 

779 
52 

1,048 
70 

7,789 
519 

2.50 

Average 

3.04 

8.82 

11.86 

.17 

After  period. 

First  subperiod: 

Total       

2,928 
586 

2,842 
568 

79 
16 

79 
16 

251 
50 

275 
55 

330 
66 

354 
71 

2,598 
520 

2,488 
497 

.0 

2.70 

8.57 

11.27 

.0 

Second  subperiod: 
Total 

.0 

2.78 

9.71 

12.  46 

.0 

Entire  after  period: 
TotaL     . 

5,770 
577 

158 

526 
53 

684 

(iS 

5,0% 

.",0;1 

.0 

Average 

2.74 

It.  12 

11.  S5 

.0 
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Table  XV. — Solids  balances  for  Series  IX — Continued. 


[Averages  are  per  day.] 

:n-o.  6. 


Period. 

1 

In 
food. 

2 

In 

feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 

feces 
(2-^1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total       

Grams. 

3,019 

604 

2,977 
595 

Grams. 
130 
26 

155 
31 

Grams. 
249 
50 

285 
57 

Grams. 

379 

76 

440 

88 

Perct. 

Per  ct. 

Perct. 

Grams. 

2,640 

528 

2,537 
507 

Grams. 
0.0 

\verage 

4.31 

8.25 

12.55 

.0 

Second  subperiod: 

Total       

.0 

Average 

5.21 

9.57 

14.78 

0 

Entire  fore  period: 

Total 

5,996 
600 

285 
29 

534 
53 

819 
82 

5,177 
518 

.0 

4.75 

8.91 

13.66 

.0 

Preservative  period. 

First  subperiod: 

Total 

3,040 
608 

2,924 
585 

3,049 
610 

118 
24 

134 
27 

103 
21 

266 
53 

270 
54 

262 
52 

384 

404 
81 

365 
73 

2,656 
531 

2,520 
504 

2,684 
537 

.50 

Average 

3.88 

8.75 

12.63 

.10 

Second  subperiod: 

Total 

1.00 

Average 

4.58 

9.23 

13.82 

.20 

Third  subperiod: 

Total 

.70 

Average 

3.38 

8.59 

11.97 

.14 

Entire  preservative  period: 
Total 

9,013 
601 

355 
24 

798 
53 

1,153 

77 

7,860 
524 

2.20 

Average 

3.94 

8.85 

12.79 

.15 

After  period. 

First  subperiod: 
Total. 

3,097 
619 

3,010 
602 

103 
21 

112 
22 

254 
51 

261 
52 

357 
71 

373 
75 

2,740 

548 

2,637 
527 

.0 

3.33 

8.20 

11.53 

.0 

Second  subperiod: 
Total     

.0 

Average 

3.72 

8.67 

12.39 

.0 

Entire  after  period: 

Total 

6,107 
611 

215 
22 

515 
52 

730 
73 

5,377 
538 

.0 

Average 

3.52 

8.43 

11.95 

.0 
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Table  XV. — Solids  balances  for  Series  IX — Continued. 
[Averages  are  per  day.] 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-^1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total 

Grams. 

a  3, 013 

603 

3.041 
608 

Grams. 
130 
26 

130 
26 

Grams. 

a  308 

62 

308 
62 

Grams. 

438 
88 

438 

88 

Perct. 

Perct. 

Perct. 

Grams. 

2.575 

515 

2,603 
520 

Grams. 
0.0 

Average 

Second  subperiod: 

Total 

4.31 

10.22 

i4.54 

.0 
.0 

Average 

4.27 

10.13 

i4.40 

.0 

Entire  fore  period: 

Total 

6,054 
605 

260 
26 

616 
62 

876 
88 

5.178 
517 

.0 

Average 

4.29 

10.18 

14.47 

.0 

Preservative  period. 

First  subperiod: 

Total 

3,127 
625 

2,949 
590 

3,047 
609 

103 
21 

93 
19 

105 
21 

298 
60 

301 
60 

277 
55 

401 
80 

394 
79 

382 
76 

2,726 
545 

2,555 
511 

2,665 
533 

.50 

Average 

3.29 

9.53 

12.82 

.10 

Second  subperiod: 

Total 

1.00 

Average  

3.15 

10.21 

13.36 

.20 

Third  subperiod: 
Total 

1.00 

Average 

3.45 

9.12 

12.54 

.20 

Entire  preservative  period: 
Total 

9,123 
608 

301 
20 

876 
58 

1,177 
78 

7,946 
530 

2.50 

Average . . 

3.30 

9.60 

12.90 

.17 

After  period. 

First  subperiod: 

Total 

3,036 
607 

2,983 
597 

37 
7 

133 
27 

265 
53 

300 
60 

302 
60 

433 

87 

2,734 
547 

2,550 
510 

.0 

Average 

1.22 

8.73 

9.95 

.0 

Second  subperiod: 

Total 

.0 

Average . . 

4.46 

10.06 

14.52 

.0 

Entire  after  period: 

Total 

6,019 
602 

170 
17 

565 
57 

735 

74 

5,284 
528 

.0 

Average 

2.82 

9.39 

12.21 

.0 

a  Average  for  one  daj^  added  to  complete  record. 
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Table  XV. — Solids  balances  for  Series  IX — Continued. 
[Averages  are  per  day.] 


Period. 

1 

In 
food. 

5i 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 

feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total 

Grams. 

3,523 

705 

3,553 
711 

Grams. 
148 
30 

149 
30 

Grams. 
325 
65 

333 

67 

Grams. 
473 
95 

482 
96 

Per  ct. 

Per  ct. 

Per  ct. 

Grams. 

3,050 

610 

3,071 
615 

Grams. 
0.0 

Average 

4.20 

9.23 

13.43 

.0 

Second  suhperiod: 

Total     

.0 

Average 

4.19 

9.37 

13  ."S? 

.0 

,     

Entire  fore  period: 
Total 

7,076 
708 

297 
30 

658 
66 

955 
96 

6,121 
612 

.0 

4.20 

9.30 

13.50 

.0 

Preservative  period. 

First  subperiod: 

Total 

3,606 
721 

3.534 

707 

148 
30 

148 
30 

340 
68 

344 
69 

488 
98 

492 
98 

3,118 
623 

3,042 
609 

.50 

4.10 

9.43 

13.53 

.10 

Second  subperiod: 

Total 

1.00 

Average 

4.19 

9.73 

13.92 

.20 

First  ana  second  subperiods: 
Total 

7,140 
714 

296 
30 

684 
68 

980 
98 

6,160 
616 

.15 

Average 

4.15 

9.58 

13.73 

.15 
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Table  XV. — Solids  balances  for  Series  IX — Continued. 

[Averages  are  per  day.] 

IS-o.  lO. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2-f-3). 

5 

In 
feces 

(2H-1). 

6 

In 
urine 
(3-e-l). 

7 

In  feces 

and 

urine 

(4-M). 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 

Total         

Grams. 

2,946 

589 

3,041 
608 

Grams. 
97 
19 

131 

26 

Grams. 
321 
64 

332 

66 

Grams. 

418 
84 

463 
93 

Per  ct. 

Perd. 

Per  ct. 

Grams. 

2,528 

505 

2,578 
515 

Grams. 
0  0 

Average 

3.29 

10.90 

14.19 

0 

Second  subperiod: 
Total 

0 

4.31 

10.92 

15.23 

.0 

Entire  fore  period: 

Total     

5,987 
599 

228 
23 

653 
65 

881 
88 

i 

5,106 
511 

.0 

Average 

3.81 

10.91 

14.72 

n 

Preservative  period. 

First  subperiod: 

Total 

3,129 
626 

2,964 
593 

2,509 
502 

126 
25 

98 
20 

93 
19 

331 
66 

324 
65 

289 

58 

457 
91 

422 
84 

382 
76 

2,672 
535 

2,542 

.50 

Average 

4.03 

10.58 

14.61 

.10 

Second  subperiod: 

Total 

inn 

Average 

3.31 

10.93 

14.24 

509             -  20 

Third  subperiod: 
Total 

2.127 
426 

.70 

3.71 

11.52 

15.23 

.14 

Entire  preservative  period: 
Total         

8,602 
573 

317 

21 

944 
63 

1,261 
84 

7.341           2.20 

Average 

3.69 

10.97 

14. 6<) 

489  !          .  15 

After  period. 

First  subperiod: 

Total 

3,053 
611 

3,027 
605 

121 
24 

120 
24 

336 
67 

335 

67 

457 
91 

455 
91 

2.596 
520 

2,572 
514 

.0 

Average 

3.96 

11.01 

14.97 

.0 

Second  subperiod: 
Total       

.0 

3.96 

11.07 

is.  03 

.0 

Entire  after  period: 

Total 

6,080 
608 

241 
24 

671 
07 

912 
91 

5,168 
517 

.0 

Average 

3.98 

11.04 

15.00 

.0 
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Table  XV. — Solids  balances  for  Series  IX — Continued. 

[Averages  are  per  day.] 

N^o.  11. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2-h3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Grams. 

3,107 

621 

3,213 
643 

Grams. 
120 
24 

113 
23 

Grams. 

265 

53 

297 
59 

Grams. 
385 

77 

410 

82 

Per  ct. 

Per  ct. 

Per  ct. 

Grams. 

2,722 

544 

2,803 
561 

Grams. 
0.0 

Average 

3.86 

8.53 

12.39 

.0 

Second  subperiod: 

Total 

.0 

Average 

3.52 

9.24 

12.76 

.0 

Entire  fore  period: 

Total 

6,320 
632 

233 
23 

562 
56 

795 
80 

5,525 
552 

.0 

Average 

3.69 

8.89 

i2.58 

.0 

Preservative  period. 

First  subperiod: 

Total       

3,294 
659 

3,110 
622 

3,213 
643 

95 
19 

96 
19 

120 

24 

307 
61 

302 
60 

293 
59 

402 
80 

398 
80 

413 

83 

2,892 
579 

2,712 
542 

2,800 
560 

.50 

Average 

2.88 

9.32 

12.20 

.10 

Second  subperiod: 
Total          

1.00 

Average 

3.09 

9.71 

12.80 

.20 

Third  subperiod: 

Total 

1.00 

Average 

3.73 

9.12 

12.85 

.20 

Entire  preservative  period: 
Total 

9,617 
641 

311 
21 

902 
60 

1,213 

81 

8,404 
560 

2  50 

3.23 

9.38 

12.61 

.17 

After  period. 

First  subperiod: 

Total 

3,176 
635 

3,165 
633 

116 
23 

119 
24 

309 

62 

322 
64 

425 

85 

441 

88 

2,751 
550 

2,724 
545 

.0 

3.65 

9.73 

13.38 

.0 

Second  subperiod: 

Total 

.0 

3.76 

10.17 

13.93 

.0 

Entire  after  period: 

Total 

6,34] 
634 

235 

24 

631 
63 

866 

87 

5,475 

547 

.0 

Average.   .. 

3.71 

9.95 

13.66 

.0 
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Table  XV. — Solids  balances  for  Series  JX — Continued. 

[Averages  are  per  day.] 

No,  IS. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 
(1-4). 

9 

For- 
nialde- 

hydo 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Grams. 

3,314 

663 

3,316 
663 

Grams. 
135 
27 

152 
30 

Grams. 
325 
65 

299 
60 

Grams. 
460 
92 

451 
90 

Per  ct. 

Per  ct. 

Per  ct. 

Grams. 
2,854 

Grams. 
n  n 

4.07 

9.81 

13.88 

571             .0 

Second  subperiod: 
Total 

2,865  '          .0 
573             .0 

4.58 

9.02 

13.60 

Entire  fore  period: 
Total     . 

6,630 
663 

287 
29 

624 
62 

911 
91 

5,719             .0 

Average 

4.33 

9.41 

13.74 

572              0 

Preservative  period. 

First  subperiod: 

Total 

3,365 
673 

3,209 
642 

3,312 
662 

187 
37 

112 
22 

114 
23 

350 
70 

320 
64 

327 
65 

537 

107 

432 
86 

441 
88 

2,828 
566 

2,777 
556 

2,871 

.50 

Average                

5.56 

10.40 

15.96 

.10 

Second  subperiod: 

Total     

1.00 

Average 

3.49 

9.97 

13.46 

.2(1 

Third  subperiod: 
Total 

1.(K) 

3.44 

9.87 

13.32 

574             .20 

Entire  preservative  period: 
Total                         

9,886 
659 

413 

28 

997 
66 

1,410 
94 

8,476 
565 

2.50 

4.18 

10.08 

14.26 

.17 

After  period. 

First  subperiod: 
Total 

3,286 
657 

3,284 
657 

113 
23 

100 
20 

333 

67 

340 
68 

446 
89 

440 
88 

2,840 
568 

2,844 

.0 

Average                      

3.44 

10.13 

13.57 

.0 

Second  subperiod: 

Total            

.0 

Average 

3.05 

10.35 

13.40 

569             .0 

Entire  after  period: 

Total 

6,570 
657 

213 
21 

673 
67 

886 
89 

5.684  \          .0 

Average 

3.24 

10.24 

13.49 

568             .0 
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Table  XV. — Solids  balances  for  Series  IX — Continued. 

SUMMARIES. 

[Averages  are  per  man  per  day.] 

N"os.  1  to  6. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2-^3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Grams. 

17.763 

592 

18,032 
601 

Grams. 

685 

23 

694 
23 

Grams. 

1,614 

54 

1,724 
57 

Grams. 
2,299 

77 

2,418 
81 

Per  ct. 
3.86 

Per  ct. 
9.09 

Per  ct. 
12.94 

Grams. 

15, 464 

515 

15,614 
520 

Grams. 
0.0 

Vverage 

.0 

Second  subperiod: 
Total 

3.85 

9.56 

13.41 

.0 

Average 

.0 

Entire  fore  period: 
Total 

35,795 
597 

1,379 
23 

3,338 

56 

4,717 
79 

3.85 

9.33 

13.18 

31,078 
518 

.0 

Average 

0 

Preservative  period. 

First  subperiod: 
Total 

18,366 
612 

17,504 
583 

18,248 
608 

668 
22 

618 
21 

713 
24 

1,723 
57 

1,716 
57 

1,705 
57 

2,391 
80 

2,334 

78 

2,418 
81 

3.64 

9.38 

13.02 

15,975 
532 

15,170 
505 

15,830 
527 

3.00 

•Vverage 

10 

Second  subperiod: 
Total 

3.53 

9.80 

13.33 

6.00 

.20 

Third  subperiod: 
Total 

3.91 

9.34 

13.25 

5.70 

Average 

.19 

Entire  preservative  period: 
Total 

54,118 
601 

1,999 
22 

5,144 
57 

7,143 
79 

3.69 

9.51 

13.20 

46,975 
522 

14  70 

.16 

After  period. 

First  subperiod: 
Total 

18,068 
602 

17,781 
593 

643 
21 

721 
24 

1,677 
56 

1,737 
58 

2.320 

77 

2,458 
82 

3.56 

9.28 

12.84 

15,748 
525 

15,323 
511 

0 

Average. .? 

.0 

Second  subperiod: 
Total 

4.05 

9.77 

13.82 

0 

Average 

.0 

Entire  after  period: 

Total 

35,849 
597 

1,364 
23 

3,414 
57 

4,778 
80 

3.80 

9.52 

13.33 

31,071 
517 

.0 

Average 

.0 

1 
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Table  XV. — Solids  balances  for  Series  IX — Continued. 

SUMMARIES-Continued. 

[Averages  are  per  man  per  day.] 

N'os.  7,  lO,  11,  and.  12. 


Period. 

1 

In 
food. 

2 

In 
feces. 

3 

In 
urine. 

4 

In  feces 

and 

urine 

(2-1-3). 

5 

In 
feces 
(2-1). 

6 

In 
urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 

(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Grams. 

12,380 

619 

12,611 
631 

Grams. 

482 
24 

526 
26 

Grams. 

1,219 

61 

1,236 
62 

Grams. 

1,701 

85 

1,762 
88 

Per  ct. 
3.89 

Per  ct. 
9.85 

Per  ct. 
13.74 

Grams. 

10,679 

534 

11,849 
543 

Grams. 
0  0 

Average 

.0 

Secona  suDperiod: 
Total 

4.17 

9.80 

13.97 

0 

.0 

Entire  fore  period: 

Total 

24,991 
625 

1,008 
25 

2,455 
61 

3,463 

87 

4.03 

9.82 

13.86 

21,528 
538 

.0 

Average 

0 

Preservative  -period. 

First  subperiod: 

Total 

12,915 
646 

12,232 
612 

12,081 
604 

511 
26 

399 
20 

432 
22 

1,286 
64 

1,247 
62 

1,186 
59 

1,797 
90 

1,646 

82 

1,618 
81 

3.96 

9.96 

13.91 

11,118 
556 

10,586 
530 

10,463 
523 

2.00 

.10 

Second  subperiod: 

Total 

3.26 

10.19 

13.46 

4.00 

Average                     .  

.20 

Third  subperiod: 

Total 

3.58 

9.82 

13.39 

3.70 

Average 

.19 

Entire  preservative  period: 
Total 

37,228 
620 

1,342 
22 

3,719 
62 

5,061 
84 

3.60 

9.99 

13.59 

32, 167 
536 

9.70 

.Ifi 

After  period. 

First  subperiod: 

Total                         

12,551 
628 

12,459 
623 

^387 
19 

472 
24 

1,243 
62 

1,297 
65 

1,630 
82 

1,769 
88 

3.08 

9.90 

12.99 

10,921 
'      546 

10,690 
535 

.0 

Average 

.0 

Second  subperiod: 
Total 

3.79 

10.41 

14.20 

.0 

.0 

Entire  after  period: 

Total  .   .               

25,010 
625 

859 
21 

2,540 
64 

3,399 
85 

3.43 

10.16 

13.59 

21,611 
540 

.0 

Average 

.0 

■ "    '       1 
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Table  XV. — Solids  balances  for  Series  IX — Continued. 

SUMMARIES— Continued. 

[Averages  are  per  man  per  day.] 

N'os.  1  to  13  (oraitting  l^^os.  8  and.  9). 
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Period. 

1 

In 
food. 

2 

In 

feces. 

3 

In 

urine. 

4 

In  feces 

and 

urine 

(2+3). 

5 

In 
feces 
(2-1). 

6 

In 

urine 
(3-1). 

7 

In  feces 

and 

urine 

(4-1). 

8 

Balance 
(1-4). 

9 

For- 
malde- 
hyde 
admin- 
istered. 

Fore  period. 

First  subperiod: 
Total 

Grams. 

30, 143 

603 

30,643 
613 

Grams. 

1,167 

23 

1,220 
24 

Grams. 

2,833 

57 

2,960 
59 

Grams. 

4,000 

80 

4,180 
84 

Per  ct. 
3.87 

Per  ct. 
9.40 

Per  ct. 

13.27 

Grams. 

26,143 

523 

26,463 
529 

Grams. 
0  0 

Average 

0 

Second  subperiod: 
Total 

3.98 

9.66 

13.64 

0 

.0 

Entire  fore  period: 

Total 

60,786 
608 

2,387 
24 

5,793 
58 

8,180 
82 

3.93 

9.53 

l.S.  46 

52,606 
526 

.0 

.0 

i 

Preservative  period. 

First  subperiod: 

Total 

31,281 
626 

29,736 
595 

30,329 
607 

1,179 
24 

1,017 
20 

1,145 
23 

3,009 
60 

2,963 
59 

2,891 
58 

4,188 
84 

3,980 
80 

4,036 
81 

3.77 

9.62 

13.39 

27,093 
542 

25,756 
515 

26,293 
526 

5.00 

.10 

Second  subperiod: 

Total 

3.42 

9.96 

13. 38 

10.00 

.20 

Third  subperiod: 
Total 

3.78 

9.53 

13.31 

9  40 

.  19 

Entire  preservative  period: 
Total 

91,346 
609 

3,341 
22 

8,863 
59 

12,204 
81 

3.66 

9.70 

13.36 

79, 142 

528 

26,669 
533 

26,013 
520 

24.  40 

Average 

.16 



After  period. 

First  subperiod: 

Total 

30,619 
612 

30,240 
605 

1,030 
21 

1,193 
24 

2,920 
58 

3,034 
61 

3,950 
79 

4,227 

85 

3.36 

9.54 

12.90 

.0 

Average 

0 

SecoDd  subperiod: 

Total 

3.95 

10.03 

13.98 

.0 

Average.   .. 

0 

Entire  after  period: 
Total 

60,859 
609 

2,223 
22 

5,954 
60 

8,177 
82 

3.65 

9.78 

13.44 

52,682 
527 

0 

Average 

.0 

SUMMARY  OF  RESULTS. 


MEDICAL  AND  CLINICAL  DATA. 

The  formaldehyde  in  the  quantities  administered  did  not  produce 
any  marked  symptoms  until  the  third  preservative  subperiod,  a  lapse 
of  ten  days;  then  headache  and  pain  in  the  stomach  and  intestines 
became  general,  in  many  cases  producing  cramps,  and  in  a  few  cases 
attended  by  nausea  and  vomiting.  Only  two  exceptions  are 
noted.  A  burning  sensation  in  the  throat  was  reported  in  the 
majority  of  cases.  In  four  cases  out  of  eleven  a  well  marked  itching 
rash  appeared  on  the  chest  and  thighs,  causing  great  discomfort, 
slight  symptoms  of  this  nature  being  reported  in  a  fifth  case.  The 
general  symptoms,  therefore,  are  headache  and  abdominal  pains, 
while  a  slight  tendency  to  lower  the  temperature  may  be  noted  as  a 
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minor  symptom,  and  the  development  of  the  rash,  though  marked, 
occurs  in  only  about  half  of  the  cases. 

It  is  important  to  observe  that  in  the  case  of  healthy  young  men  it 
requires  some  time  for  this  drug  to  produce  an  effect  noticeable  in  a 
symptomatic  way,  as  above  described.  That  no  effect  is  produced, 
however,  until  after  ten  days  would  not  be  a  logical  conclusion.  It 
is  evident  that  the  system  is  able  for  some  time  to  control  the  de- 
velopment of  conditions  which  later  become  pronounced,  but  that 
no  ill  effects  are  produced  prior  to  that  time  is  not  probable.  After 
ten  days,  however,  ten  cases  out  of  twelve  develop  marked  symp- 
toms of  malaise,  intestinal  trouble  and  distress,  and,  in  many  cases, 
positive  symptoms  of  a  local  character,  such  as  the  rash  which  has 
been  mentioned.  The  apparent  tendency  to  lower  the  temperature 
is  mentioned  as  one  of  the  symptoms,  but  inasmuch  as  no  special 
investigation  was  made  in  this  respect  it  is  advisable  that  further 
studies  be  prosecuted  before  positive  statements  are  made,  yet  it 
is  not  without  signification  that  this  unexpected  condition  of  affairs 
was  noticed,  and  also  that  there  was  a  tendency  to  its  continuation 
in  some  instances  into  the  after  period. 

BODY  WEIGHT. 

There  is  a  slight  tendency  shown  in  the  case  of  those  subjects 
receiving  the  formaldehyde  directly  in  milk  to  a  loss  of  body  weight 
under  the  administration  of  the  preservative  amounting  to  0.2  kilo- 
gram per  day  for  each  man,  while  in  the  case  of  the  subjects  receiving 
milk  preserved  for  forty-eight  hours  there  does  not  appear  to  be  any 
noteworthy  decrease  in  the  body  weight  until  the  after  period,  when 
an  average  loss  of  0.5  kilogram  is  recorded. 

The  ratio  of  food  weight  to  the  body  weight  is  practically  constant 
throughout  the  experiment.  These  changes  in  weight  are  of  interest 
as  correlated  with  the  corresponding  increase  in  volume  of  the  urine 
and  moisture  in  the  feces,  and  as  contrasted  with  the  tendency  to 
decrease  the  excretion  of  the  principal  food  elements  studied. 

WEIGHT  AND  WATER  CONTENT  OF  THE  FECES. 

These  data  show,  in  the  case  of  the  subjects  receiving  formaldehyde 
directly,  an  increase  in  moisture  amounting  to  2  per  cent  and  a  slight 
decrease  (1  gram  per  day)  in  the  amount  of  dry  feces  excreted.  In 
the  case  of  the  subjects  receiving  the  preservative  forty-eight  hours 
after  it  had  been  added  to  the  milk  there  is  a  decrease  both  in  the 
moisture  content  and  in  the  weight  of  dr\^  matter  excreted,  amount- 
ing to  1.6  per  cent  and  3  grams  daily,  respectively,  this  decrease  being 
further  augmented  in  the  after  period.  There  is  thus  shown  a  slight 
derangement  of  the  normal  processes,  which  is  unfavoral)le  and 
probably  has  some  bearing  on  the  loss  of  body  weight. 


I 
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URINE. 
VOLUME,  SPECIFIC    GRAVITY,  AND    TOTAL    SOLIDS. 

The  data  in  the  case  of  the  direct  administration  of  the  preservative 
(Nos.  1  to  6)  show  an  increase  in  the  vohinie  of  the  urine  excreted, 
accompanied  by  a  shght  decrease  in  its  specific  gravity  and  practically 
no  change  in  the  amount  of  solids  excreted.  The  same  condition 
prevails  in  the  case  of  the  indirect  administration,  though  it  is  less 
marked  during  the  preservative  period  and  more  so  in  the  after 
period. 

There  is  in  general,  therefore,  a  tendency  to  slight  diuresis  and  a 
decrease  in  specific  gravity  under  the  administration  of  the  preserva- 
tive, while  practically  no  effect  is  produced  on  the  excretion  of  total 
solids.  It  is  interesting  to  note  the  connection  between  these  increases 
in  volume  of  urine  excreted  and  the  losses  in  body  weights.  The 
increase  in  volume  for  Nos.  1  to  6  and  the  decrease  in  weight  occur 
during  the  preservative  period,  while  for  Nos.  7,  10,  11,  and  12  these 
conditions  are  both  more  marked  in  the  after  period. 

ALBIBIIN    AND    REACTION. 

From  the  somewhat  limited  data  at  hand  no  definite  conclusions 
can  be  drawn  regarding  the  presence  of  albumin  in  the  urine  or  the 
acidity  thereof.  There  is,  however,  in  a  few  instances  an  apparent 
tendency  to  produce  albumin,  and  in  general  during  the  administra- 
tion of  the  formaldehyde  there  is  a  tendency  to  decrease  the  normal 
acidit}'.  Considering  the  action  of  formaldehyde  in  general  on  secre- 
tions, especially  the  digestive  secretions,  this  observation  is  in  accord- 
ance with  that  of  others  who  have  shown  that  changes  in  the  gastric 
juice  are  accompanied  by  corresponding  changes  in  the  acidit}'  of  the 
urine,  an  increased  secretion  of  acid  producing  a  decrease  in  the 
acidity  of  the  urine.  These  two  conditions  have  an  important  phys- 
iological bearing  on  the  normal  functions  of  the  body,  and  such  a 
derangement  must  be  regarded  as  harmful  or  at  least  as  leading  to 
harmful  results. 

CHANGES  IN  THE  RELATIVE  EXCRETION  OF  SULPHUR  COMPOUNDS. 

In  the  case  of  the  direct  administration  of  the  preservative  there  is 
a  slight  tendency  manifested  to  derange  the  normal  relations  of  the 
compounds  of  sulphur  excreted  during  the  preservative  period. 
There  is  a  decrease  in  the  neutral  sulphur  amounting  to  a  little  over 
1  per  cent  of  the  total  sulphur  eliminated  and  a  slight  increase  in  tlie 
inorganic  sulphates,  while  the  ethereal  sulphates  remain  practically 
the  same  throughout.  For  those  subjects  who  received  the  preserva- 
tive after  it  had  stood  in  milk  for  two  days  there  is  seen  an  increase 
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in  the  quantity  of  neutral  sulphur  excreted  amounting  to  about  1.4 
per  cent,  accompanied  by  a  slight  decrease  in  the  inorganic  sulphates, 
while  again  the  ethereal  sulphates  remain  constant. 

These  data  alone  show  evidence  of  an  increased  sulphur  metabolism 
in  the  case  of  Nos.  1  to  6  and  a  retardation  in  the  case  of  Nos.  7  to  12, 
though  the  excretion  of  total  sulphur  shows  practically  no  change. 

NITROGEN  METABOLISM. 

A  remarkably  uniform  tendency  is  manifested,  in  regard  to  the 
metabolism  of  the  nitrogen  of  the  food,  to  increase  slightly  its  assimi- 
lation and  to  retard  the  breaking-do^vn  processes  in  the  cells.  The 
stimulating  of  assimilation  is  in  accordance  with  the  observations  of 
numerous  authors  who  ascribe  to  formaldehyde  the  power  of  exciting 
digestive  secretions,  its  influence  on  the  pancreatic  and  biliary  secre- 
tions being  very  marked.  On  the  other  hand,  formaldehyde  has  a 
retarding  effect  on  the  digestive  enzymes  which  in  this  case  appears 
not  to  have  been  so  marked  as  the  stimulating  effects  exerted  on  the 
digestive  juices  themselves.  The  decrease  in  the  metabolized  nitrogen 
excreted,  in  coimection  with  the  loss  of  weight,  contraindicates  any 
increase  in  the  anabolic  processes.  Apparently  the  same  effect  is 
produced  by  the  formaldehyde  on  the  nitrogen  metabolism  when 
it  is  added  directly  to  the  milk  and  when  it  has  stood  in  contact  with 
it  for  two  days,  though  in  the  latter  case  it  is  somewhat  more  marked. 

PHOSPHORIC  ACID  METABOLISM. 

There  is  an  unmistakable  tendenc}^  shown  to  derange  the  metabol- 
ism of  phosphoric  acid,  which  again  is  manifested  to  practically  the 
same  extent  under  the  two  conditions  of  the  experiment.  There  is  a 
slightly  increased  absorption  of  the  phosphc^rus  compounds  from  the 
alimentary  canal,  accompanied  by  a  marked  increase  m  the  excretion 
of  metabolized  phosphoric  acid,  amounting  to  over  4  per  cent.  There 
is  only  one  exception  to  this  increased  excretion  in  the  individual  data, 
namely.  No.  7,  in  which  case  an  abnormal  excretion  of  i)hosphoric  acid 
was  recorded  in  the  fore  period. 

The  balances  are  decreased  in  all  cases  excei)t  Xo.  7 — a  condition 
which  is  quite  abnormal  in  the  case  of  phosphoric  acid  and  can  not  bo 
regarded  as  other  than  an  unfavorable  effect,  which  would  idtimately 
produce  harmful  results. 

SULPHUR  METABOLISM. 

In  the  sulphur  metabolism  the  same  conditions  are  shown  to  exist 
as  were  found  in  the  ca^e  of  nitrogen,  namely,  a  tendency  to  increase 
the  absorption  of  the  sulphur  constituents  of  the  food  and  retard  the 
normal  katabolic  activities.     The  decrease  in  nonmetabolized  sulphur 
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is  a  little  over  1  per  cent  in  both  cases,  while  the  decrease  in  metabo- 
lized sulphur  excreted  amounts  to  4.6  per  cent  for  Nos.  1  to  6  and  2.7 
per  cent  for  Nos.  7  to  12.  There  is  almost  as  close  an  individual 
agreement  shown  in  this  case  as  in  the  previous  balances,  and  there  is 
no  marked  difference  between  the  summaries  for  those  taking  the 
formaldehyde  directly  and  those  to  w^hom  it  was  given  in  milk  pre- 
served for  two  days. 


Table  XVI.  —  Comparative  summary  of  principal  determinations  made.  Series  IX 
[Averages  are  per  man  per  day.] 


Data. 


Temperature  (°F.) 

Body  weight  (kilos) 

Composition  of  feces: 

Weight  (grams) 

Water  content  (per  cent) 

Dry  matter  (grams) 

Urine: 

Volume  (cc) 

Microscopic  sediments  (per  cent  fig- 
ures for  relative  occurrence) b 

Sulphur  (as  SO3)  (grams)— 

Neutral 

Inorganic 

,  Ethereal 

Total 

Metabolism  (percentage  results) : 
Nitrogen— 

Nonraetabolized  (feces) 

Metabolized  (m'ine) 

Phosphoric  acid — 

NonmetaboUzed  (feces) 

Metabolized  (urine) 

Sulphur— 

NonmetaboUzed  (feces) 

Metabolized  (urine) 


Formaldehyde  (Nos.  1-6).     '  Formaldehyde  (Nos.  7-12). 


Fore 
period. 


.231 
.859 
.143 
.232 


Preserv- 
ative 
period. 


63 

108 
79 
22 

1,085 


202 
872 
141 
215 


After 
period. 


98.1 
63.27 

103. 00 

77  87 
23.00 


Fore 
period. 


Preserv- 
ative    I 
period. 


After 
period. 


98. 4      I      98. 3 
63.01  62.93 


116. 00 
78.34 
25.00 


96.34 
76.78 
22.00 


98.1 
62.43 

91.00 
76.46 
21.00 


1,062.00     1,170.00     1,191.00     |  1,309.00 
63.6      i      70.00  72.7 


.193 
1.822 

-146 
2.161 


.246 
2.035 

.143 
2.424 


9.71  9.94 

SO.  54  85. 02 


31.78    :       33.24 
63. 06    I      60.  46 


12.  70 

78.41 


12.54 
79.34 


.279 
2.001 

.143 
2.423 


8.81 
82.62 


29.12 

64.88 


10.96 
76.61 


.217 
2.089 

.141 
2.446 


8.62 

85.74 


30.32 
64.60 


10.98 
81.96 


a  Omitting  Nos.  8  and  9;  formaldehyde  added  to  milk 
b  Summary  for  Nos.  1-12,  omitting  Nos.  8  and  9. 


hours  before  administration. 


GENERAL  CONCLUSIONS. 


A  general  study  of  all  of  the  data  leads  to  the  conclusion  that  the 
admixture  of  formaldehyde  with  food  is  injurious  to  health,  even  in 
the  case  of  healthy  young  men.  It  is  fair  to  conclude,  therefore,  that 
in  the  case  of  infants  and  children  the  deleterious  effects  would  be 
more  pronounced.  The  metabolic  functions  are  disturbed  in  a  nota- 
ble way,  both  by  the  retardation  of  the  nitrogen  and  sulphur  metabo- 
lism and  the  acceleration  of  phosphorus  metabolism.  There  seems  to 
be  a  tendency  to  an  increased  absorption  from  the  alimentary  canal, 
especially  in  the  cases  when  the  formaldehyde  had  stood  in  contact 
with  the  milk,  and  hence  it  is  fair  to  presume  that  in  so  far  as  the 
digestive  action  in  the  intestinal  canal  is  concerned,  transforming  solid 
food  into  soluble  materials  which  may  enter  the  circulation,  there  is 
evidently  a  stimulating  effect  produced. 
45429— Bull  84,  pt  v 14 
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There  are,  however,  many  varymg  conditions  which  must  be  con- 
sidered in  properly  interpretmg  the  data.  The  uniformly  increased 
absorption  of  the  proteid  elements  of  the  food,  and  also  of  the  sulphur 
and  ])hosphoric  acid,  accompanied  m  the  hrst  two  instances  b}'  a 
decrease  in  the  metabolized  elements  excreted,  and  in  the  last  instance, 
namely,  phosphoric  acid,  b}'  a  pronounced  increase  in  metabolism, 
makes  the  explanation  of  the  data  rather  difficult.  Attention  should 
be  called  to  the  fact  that  while  the  variations  from  normal  metabolism 
are  not  very  wide  the  individual  data  are  remarkably  uniform  and 
consistent. 

The  conditions  which  are  noted  in  the  case  of  the  protems  would 
lead  (me  to  expect  a  gain  in  the  body  weight.  This  expectation,  how- 
ever, is  not  realized  for  either  class  of  subjects,  although  the  losses  in 
weight  are  so  slight  as  to  be  practicall}'  negligible.  The  ratio  of  the 
food  w^eight  to  the  body  weight  was  uniform^  maintained  throughout 
the  experiment,  and  hence  if  no  variations  in  metabolic  activity  had 
occurred  a  fair  presumption  would  have  been  that  the  body  weight 
would  remam  constant.  That  the  change  of  weight  was  slight  in 
view  of  the  disturbances  of  the  metabolic  functions  may  be  accounted 
for  by  the  inhibiting  or  retarding  influence  of  the  preservative  upon 
the  nitrogen  and  sulphur  katabolism  or  by  the  slight  increase  in 
water  in  the  urine  and  feces.  It  can  not  be  maintained,  however,^ 
that  a  retarded  katabolism  is  beneficial  to  health.  On  the  contrary, 
a  more  rapid  renewal  of  the  tissues  within  the  limits  of  healthy 
activity  would  be  more  likely  to  preserve  a  normal  condition.  The 
old  tissues  can  not  be  expected  to  functionate  as  perfectly  as  those 
w^hich  are  newer,  and  hence,  within  reasonable  limits,  a  change  of  the 
tissues  of  the  body  must  be  considered  as  necessary  to  a  healthy  con- 
dition and  the  maintenance  of  a  normal  vitality. 

The  medical  data  indicate  plainly  that  formaldehyde,  even  when 
given  in  small  c[uantities,  is  an  irritating  substance  to  the  mucous  mem- 
brane, and  therefore  the  normal  organs  are  at  first  actively  stimu- 
lated to  rid  themselves  of  the  irritating  foreign  substance.  It  is  not 
strange,  therefore,  that  this  preservative  had  a  marked  stimulative 
action  on  those  organs  and  cells  secreting  the  various  digestive  juices. 
It  is  evident  that  when  the  digestive  and  excretory  organs  of  the  body 
are  excited  to  unusual  activity  l)y  such  an  extraneous  body  having 
neither  food  nor  condimental  value,  they  act  in  self-defense,  and  it 
would  be  wholly  illogical  to  conclude  from  this  increased  excitation  that 
these  bodies  were  helpful  to  digestion  and  conducive  to  health.  The 
nature  of  the  investigation  made  it  imj)ossible  lo  determine  whether 
any  organic  change  took  place  in  the  various  organs  affected,  but  it 
may  be  assumed  that  any  sucli  change  which  these  organs  had  under- 
gone in  the  limited  time  was  not  sufficient  to  disturb  in  any  notable 
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way  their  normal  functions,  which  thej^  would  perform  until  the  con- 
tinued administration  of  the  drug  produced  disease  due  to  the  exces- 
sive stimulation. 

In  the  case  of  phosphoric  acid,  the  increased  katabolic  activity  is 
difTicult  of  definite  interpretation,  though  it  is  established  beyond 
doubt  that  such  an  effect  is  produced.  The  formaldehyde  may  exert 
a  selective  action  for  those  proteid  bodies  high  in  phosphorus,  render- 
ing them  insoluble,  but  in  this  case  there  would  be  an  excess  of  phos- 
phorus in  the  feces,  which  is  not  found.  Or  the  formaldehyde  may 
induce  a  change  in  the  process  of  digestion  whereb}^  the  phosphorus 
of  the  food  is  changed  into  a  soluble  and  easily  excreted  form  without 
passing  through  the  tissues  of  the  body.  This  might  easily  be  the 
case  if  in  the  process  of  digestion  the  glycerol-phosphoric  acid  formed 
is  transformed  into  soluble  inorganic  salts,  which  are  readity  excreted. 
Whatever  may  be  the  explanation,  the  changes  indicated  in  normal 
metabolism,  accompanied  as  they  are  by  the  development  of  the 
symptoms  described,  can  only  be  considered  as  prejudicial  to  health. 

The  general  tendency  to  produce  a  slight  decrease  in  the  tempera- 
ture of  the  body,  assuming  for  the  moment  that  the  data  warrant  the 
conclusions  that  such  a  condition  of  affairs  existed,  might  well  be  due 
to  the  inhibition  of  cell  activity  showa  by  the  retardation  in  the  break- 
ing dowTi  of  tissues.  The  normal  functions  of  the  body  would  doubt- 
less be  disturbed  by  such  a  condition,  aside  from  the  irritating  and 
other  disturbing  influences  exerted  by  the  ingested  drug. 

The  tendenc}^  of  the  preservative  to  produce  albumin  m  the  urine, 
while  not  well  marked,  is  at  least  worthy  of  mention.  The  fact  that 
only  slight  changes  take  place  in  the  bod}^  weight  is  sufficient^ 
explained  by  the  data  and  can  not  be  urged  in  favor  of  the  exhibited 
preservative. 

The  final  conclusion,  therefore,  is  that  the  addition  of  formaldehyde 
to  foods  tends  to  derange  metabolism,  disturb  the  normal  functions, 
and  produce  irritation  and  undue  stimulation  of  the  secretory  activi- 
ties, and  therefore  it  is  never  justifiable. 
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